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1 998  Black  Pearl  Award  Winner 


KRAFT 


All  of  the  employees  at  Kraft  Foods,  Inc.  want  to  thank 
lAMFES  and  F&H  Food  Equipment  Company  for  their 
sponsorship  of  the  Black  Pearl  Award.  This  prestigious 
award  recognizes  a  company  for  its  outstanding 
committment  to  and  achievement  of  corporate 
excellence  in  the  area  of  food  safety  and  quality.  All  of 
the  employees  at  Kraft  strive  every  day  to  live  the  ideals 
embodied  in  the  Black  Pearl  Award. 

Thank  you!  Our  best  wishes  to  all  of  the  members  of 
lAMFES  for  a  safe  and  joyous  holiday  season! 
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used  Is  Hw  makHqi  id  Petrol-Gel. 
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CIP  LUBE 


Developed  specifically  to  meet  the  demand  for  a 
lubricant  for  use  with  stationary  or  in-place 
cleaning.  Washes  off  easily— no  dismantling  of 
tubing,  valves,  gaskets  and  seals.  CIP  Lube  is 
used  by  most  of  the  nation's  leading  dairies. 
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New  Filter  Systems  For 
The  Dairy  Industry 


Now  your  filter  system  can  achieve  1 00% 
removal  of  all  bacteria  down  to  the  rated  .20 
micron  size  including  Salmonella,  Listeria, 
Campylobacter  and  Yersinia. 

Multiple  Air  Uses  Multiple  Water  Uses 

*  Air  vents  in  tanks  *  Air  used  to  transport  ’Bottled  water  ’Cheese  wash 

’  Ice  cream  overrun  products  and  ’Wash  Water  water 

’  Blow  mold  machines  packaging  ’Cooling  Water 

’  Plastic  bottle  ’  Air  blow  disc 

inspection  ’  Air  agitation 


Funke  Filters  Distributors: 

Brower  Equipment  Corp. 

Dobbins  Company 
Lincoln  Supplier  Inc. 

Miller  Machinery  &  Supply  Co 
Rowland  Sales  Company,  Inc 
United  Dairy  Machinery  Corp. 

Call  today  and  let  a  Funke  Filters  representative  show  you  how  to  better 
protect  your  products  and  yourself  while  saving  money.  Call  now!! 


P.O.  Box  30097,  Cincinnati  OH  45230 
Phone:  (513)528-5535  Toll  Free:  (800)543-7070 


Reoder  Service  No.  249 


Interstate  Monroe  Machinery 
MG  Newell  Corp. 

R.D.  Smith  Co.,  Inc. 

Statco  Engineering  &  Fabricators,  Inc. 


A  new  and  efficient  concept  in  air  or  water 
purification  systems  is  now  available  from 
Funke  Filters,  Inc. 
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"A  Practical  Approach  to  HACCP"? 


To  order  or  for  more  information  call  800.809.6032. 

In  Chicagoland  312.715.1010,  ext.  701. 

Weekdays,  8:30  a.m.  to  4:45  p.m.  [CST]. 

National  Restaurant  Association  \ 

EDUCATIONAL  FOUNDATION^ 


250  South  Wacker  Drive,  Suite  1400,  Chicago,  IL  60606-5834 
www.edfound  org 
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Dearborn 

Dearborn,  Michigan 


August  6-9 


Atlanta  Hilton 
and  Towers 

Atlanta,  Georgia 
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N.W.,  Suite  300,  Washington,  D.C.  20005-3305;  Phone:  202.639.5985;  E-mail: 
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“The  mission  of  lAMFES  is  to  provide  food  safety  professionals 
worldwide  with  a  fomni  to  exchange  information  on  protecting 
the  food  supply.” 
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Electrol  Specialties  Company,  44 1 
(dark  St.,  South  Beloit,  IL  61080; 
815.389.2291 

Evergreen  Packaging,  Division  of 
International  Paper,  2400  6th  Street, 
S.W.,  Cedar  Rapids,  lA  52406; 
319399.3236 

F  &  H  Food  Equipment  Co.,  P.C^. 
Box  3985,  Springfield,  MO  65808; 
417.881.6114 

Foss  North  America,  Inc.,  7682 
Executive  Dr.,  Eden  Prairie,  MN 
55344-3677;  612.974.9892 

FRM  Chem,  Inc.,  P.O.  Box  207, 
Washington,  MO  63090;  314.583. 
4360 

Gardex  Chemicals  Ltd.,  7  iMeridian 
Road,  Etobicoke,  (4N  M9W  4Z6; 
800.563.4273 

GENE-TRAK  Systems,  94  South 
Street,  Hopkinton,  MA  01748;  508. 
435.7400 

Gist-brocades  International  B.V., 

N89  W 14475  Patrita  Dr.,  Menomo¬ 
nee  Falls,  Wl  53051;  414.255.7955 

Glo  (ierm  Company,  1 50  E.  Center 
St.,  Moab,  LIT  84532-2430;  800.842. 
6622 

Great  Western  Chemical  Co.,  1717 
E.  Fargo,  Nampa,  ID  83687;  208.466. 
8437 

Hardy  Diagnostics,  1430  W.  McCoy 
Ln.,  Santa  Maria,  CA  93455;  805.346. 
2766 

IBA,  Inc.,  27  Providence  Road,  P.O. 
Box  31,  Millbury  ,  MA  01527;  508. 
865.6911 

IDEXX  Laboratories,  Inc.,  One 
Idexx  Drive,  Westbrook,  »ME  04092; 
207.856.0300 
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International  BioProducts,  Inc., 

14780  N.E.  95th  Street,  Redmond, 
WA  98052;  425.883. 1349 

International  Dairy  Foods  Asso¬ 
ciation,  1250  H  Street  N.W.,  Suite 
900,  Washington,  D.C.  20005;  202. 
737.4332 

J.  J.  Keller  &  Associates,  3003 
W.  Breezewood  Lane,  Neenah,  W1 
54957-0368;  920.720.7625 

KenAg  Inc.,  101  E.  7th  Street, 
Ashland,  OH  44805;  800.338.7953 

Land  O’Lakes,  Inc.,  P.O.  Box  64 101, 
St.  Paul,  xMN  5516-40089;  61 2.481 .2870 

Malthus  Diagnostics,  Inc,,  35888 
Center  Ridge  Road,  North  Ridgeville, 
OH  44039;  440.327.2585 

Maryland  &  Virginia  Milk  Produc¬ 
ers  Cooperative  Assn.,  Inc.,  1985 
Isaac  Newton  Square,  West,  Reston, 
VA  20190-5094;  703.742.6800 

Medallion  Labs,  9000  Plymouth 
Ave.,  xMinneapolis,  MN  55427;  612. 
540.4453 

Microbac  Laboratories,  4580 
McKnight  Road,  Pittsburgh,  PA  15237; 
412.931.5851 

Michelson  Laboratories,  Inc.,  6280 
Chalet  Drive,  Commerce,  CA  90040; 
562.928.0553 

NSF  International,  3475  Plymouth 
Road,  Ann  Arbor,  MI  48105;  313.769. 
5523 

NASCO  International,  901  Janesville 
Avenue,  Fort  Atkinson,  WI 53538;  4 1 4. 
563.2446 

The  National  Food  Laboratory, 

6363  Clark  Ave.,  Dublin,  CA  94568; 
510.551.4231 


SustainingMembers 


National  Food  Processors  Asso¬ 
ciation,  1350  I  Street  N.W.,  Suite 
300,  Washington,  D.C.  20005-3305; 
202.639.5985 

Nelson-Jameson,  Inc.,  2400 
E.  Fifth  Street,  P.O.  Box  647,  Marsh¬ 
field,  Wl  54449-0647;  715.387.1151 

Neogen  Corporation,  620  Lesher 
Place,  Lansing,  MI  48912;  517. 
372.9200 

NESTLE  USA,  Inc.,  800  N.  Brand 
Blvd.,  Glendale,  CA  91203;  818. 

549.5799 

New  Horizons  Diagnostics,  9110 
Red  Branch  Road,  Columbia,  MD 
21045;  410.992.9357 

Norton  Performance  Plastics 
Corp.,  P.O.  Box  3660,  Akron,  OH 
44309-3660;  216.798.9240 

Oi^anon  Teknika  Corp.,  100  Akzo 
Avenue, Durham, NC  27712;919.620. 
2000 

Oxoid,  Inc.,  217  Colonnade  Road, 
Nepean,  Ontario,  Canada  K2E  7K3; 
800.567.8378 

PE  Applied  Biosystems,  850  Lincoln 
Centre  Dr.,  Bldg.  400,  Foster  City,  CA 
94404;  650.638.5413 

Penn  State  University,  University- 
Creamery,  12  Borland  Laboratory, 
University  Park,  PA  16802;  814.865. 
7535 

PRISM  Integrated  Sanitation  Man¬ 
agement,  8300  Executive  Center 
Drive,  Miami,  FL  33166-4680;  305.592. 
6312 

Qualicon,  A  DuPont  Subsidiary, 
P.O.  Box 80357,  Wilmington.  DE  19880- 
0357;  302.695.2262 

R-Tech,  P.O.  Box  1 16,  Minneapolis, 
MN  55440-01 16;  800.  328.9687 


Raven  Biological  Labs,  8607  Park 
Drive,  Omaha,  NE  68127;  402.593. 
0781 

REMEL,  Inc.,  12076  Santa  Fe  Dr., 
Lenexa,  KS  66215-3594;  800.255.6730 

Rochester  Midland  Corp.,  333 
Hollenbeck  St. ,  Rochester,  NY  1 462 1 ; 
716.336.2360 

Ross  Laboratories,  3300  Stelzer 
Road,  Columbus,  OH  432 19;  61 4.624. 
3785 

Seiberling  Associates,  Inc.,  94 
North  High  Street,  Suite  350,  Dublin. 
OH  43017-1100;  6l4.764.5854 

Silliker  Laboratories  Group,  Inc., 
900  Maple  Road,  Homewood,  IL 
60430;  708.957.7878 

Sparta  Brush  Co.,  Inc.,  P.O.  Box 
317,  Sparta,  WI  54656;  608.269.2151 

Tri-Dim  Filter  Corp.,  999  Raymond 
St.,  Elgin,  IL  60120;  847.695.2600 

U.S.  Filter,  10Technolog>- Dr.,  Lowell, 
xMA  01851;  508.934.9349 

Universal  Sanitizers  &  Supplies, 
Inc.,  P.O.  Box  50305,  Knoxville,  TN 
37950;  423.584.1936 

Vulcan  Chemical  Technologies, 
Inc.,  1902  Channel  Drive,  West  Sac¬ 
ramento,  CA  95691;  916.375.0167 

Warren  Analytical  Laboratory,  650 
•O’  St.,  P.O.  BoxG,  Greeley,  CO  80632- 
0305;  800.945.6669 

Weber  Scientific,  2732  Kuser  Road, 
Hamilton,  NJ  08691-9430;  609.584. 
■"677 

West  Agro,  Inc.,  11100  North  Con¬ 
gress  Avenue,  Kansas  City',  xMO  64153; 
816.891.1528 

Zep  Manufacturing  Co.,  1310  Sea¬ 
board  Industrial  Blvd.,  Atlanta,  GA 
303I8;  404.352.1680 
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FROM  YOUR  PRESIDENT 


By  ROBERT  E.  BRACKEn 
lAMFES  President 


“What  do  you 
get  for  your 
dues?” 


By  the  time  you  read  this 
column,  many  of  you  will  have 
already  received  your  Membership 
dues  notice.  If  you  have,  you 
undoubtedly  noticed  that  the  dues 
have  increased.  The  good  news  is 
that  lAMFES  has  offered  a  discount 
equivalent  to  the  increase  to 
Members  who  renew  within  30 
days  of  the  invoice  date.  The  effect 
of  this  discount  is  an  exemption 
from  the  dues  increase  for  those 
individuals  who  pay  their  dues 
promptly.  The  rationale  behind 
this  decision  is  really  quite  simple. 
lAMFES  must  spend  considerable 
money  and  effort  to  send  out 
multiple  renewal  notices  and  to 
process  new  applications  for  those 
Members  who  allow  their  Member¬ 
ship  to  lapse.  Hence,  Members  who 
pay  their  dues  timely  save  lAMFES 
money  and  this  savings  is  passed 
back  to  Members.  Regardless  of 
whether  you  take  advantage  of 
the  discount  or  not,  the  necessity 
for  a  dues  increase  still  exists 
in  the  minds  of  many  Members. 

In  this  month’s  column,  I  want  to 
provide  you  with  some  of  the 
financial  reasons  for  such  increases. 

Just  where  do  your  dues  go? 
You  may  not  think  that  it  could  cost 
$85  (or  $140  if  you  receive  Journal 
of  Food  Protection)  to  maintain  the 
services  of  your  Membership  but 
you  might  be  surprised.  Last  year, 
lAMFES  spent  over  $145,000  for 
Membership  expenses.  These 
expenses  include  all  the  basic 
essentials  necessary  to  provide  you 
with  your  Membership  services, 
which  Members  usually  take  for 
granted.  For  example,  they  include 
leasing  or  purchasing  of  the 
computers  and  software  needed 
to  maintain  our  Membership  and 
financial  records,  stationery  and 
postage  used  to  communicate  with 


lAMFES  Members  (including 
sending  out  dues  notices),  rental  of 
office  space,  telephones  (including 
the  800  line  that  enables  Members 
to  call  lAMFES  toll-free),  and  a 
variety  of  other  similar  expenses. 
However,  these  costs  do  not  even 
reflect  the  costs  involved  with 
providing  you  with  Dairy,  Food 
and  Environmental  Sanitation 
and,  for  some  Members,  Journal 
of  Food  Protection. 

Producing  quality  journals  is 
very  expensive.  Last  year,  the  costs 
for  printing  Dairy,  Food  and 
Environmental  Sanitation  and 
Journal  of  Eood  Protection  were 
roughly  $70,000  and  $175,000, 
respectively.  However,  printing 
is  not  the  only  expense  involved 
in  producing  our  publications. 
There  are  significant  pre-printing 
expenses  as  well.  These  pre¬ 
printing  costs  include  salaries  for 
lAMFES  employees  involved  in 
journal  production,  payments  to 
copy  editors,  and  distribution  costs. 
These  pre-printing  expenses 
amounted  to  over  $75,000  for 
Dairy,  Food  and  Environmental 
Sanitation  and  just  under  $150,000 
for  Journal  of  Eood  Protection. 
Hence,  the  total  cost  for  producing 
our  journals  was  just  short  of  a 
whopping  $470,000. 

After  allowances  are  made 
for  nonmembers,  such  as  libraries, 
who  subscribe  to  one  or  both  of 
the  journals,  the  total  direct  costs 
of  Membership  to  Members  who 
receive  Dairy,  Pood  and  Environ¬ 
mental  Sanitation  is  about 
$219,000  and  an  additional 
$256,000  for  those  Members  who 
also  receive  Journal  of  Pood 
Protection.  This  means  that  last 
year’s  average  cost  of  providing 
services  and  Dairy,  Food  and 
Environmental  Sanitation  was 
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about  $81  per  Member.  The 
average  cost  for  providing  both 
journals  was  about  $224  per 
Member.  So,  as  you  can  see,  our 
previous  dues  structure  of  $75  and 
$120  did  not  even  cover  the  most 
basic  of  expenses  for  providing 
Members  with  their  services  and 
benefits.  To  make  up  for  this 
shortfall,  your  Executive  Board 
made  the  decision  to  raise  dues 
slightly  to  make  sure  that  we  were 
not  forced  into  the  position  of 
operating  at  a  deficit.  In  addition, 
other  related  fees,  such  as  page 
charges,  were  also  increased  to 
help  cover  our  expenses. 

The  overall  view  of  our 
finances  I’ve  just  provided  should 
give  you  a  better  idea  of  how  your 
dues  are  being  spent  and  why  an 


adjustment  in  dues  was  necessary. 
However,  that  is  still  not  the  whole 
picture!  There  are  many  other 
intangible  services  and  benefits 
provided  by  lAMFES  and  enjoyed 
by  Members.  For  example,  our  free 
Audio  Visual  Lending  Library  is  one 
of  the  best  sources  of  food  sanita¬ 
tion  and  safety  materials  that  you 
can  find.  Similarly,  the  many 
outstanding  articles  printed  in  our 
journals  exist  thanks  in  part  to  a 
pool  of  outstanding  reviewers  who 
unselfishly  volunteer  their  time  and 
expertise  for  the  good  of  the 
Association  and  the  reputation  of 
the  journals.  Many  Members  do  not 
realize  that  most  Members  of  our 
Affiliates  are  not  also  Members  of 
lAMFES.  Nevertheless,  Affiliates 
still  enjoy  an  internationally 


respected  parent  Association  that 
supports  their  goals  and  efforts  and 
is  committed  to  their  success. 
Finally,  lAMFES  Membership  has 
provided  the  framework  and 
opportunity  for  development 
of  both  professional  networking 
AND  personal  friendships.  These 
are  benefits  of  Membership  for 
which  one  cannot  place  a  price. 

What  do  you  get  for  your  dues? 
You  get  far  more  than  you  pay  for. 
You  get  high  quality  journals,  a 
dedicated  and  hard-working 
lAMFES  staff,  scientific  expertise, 
and  the  knowledge  that  your  dues 
are  being  used  to  further  the 
lAMFES  goal,  “Advancing  Food 
Safety  Worldwide.”  In  other  words, 
lAMFES  Membership  is  a  bargain. 


Winter  Communicate  regularly  with  lAMFES 

1998  Members  giving  updates  and 
progress  reports  on  name  change 
issues 

Spring  Publish  in  Dairy,  Food  and  Environ- 

1999  mental  Sanitation,  an  official  notice 
to  amend  the  lAMFES  Constitution 
and  Bylaws 

August  Vote  at  the  lAMFES  Annual  Business 

1999  Meeting  to  amend  the  lAMFES 

Constitution  and  Bylaws  and  change 
the  Association  name  to  "Internat¬ 
ional  Association  for  Food  Protection" 


As  you  may  know,  lAMFES  will 
present  a  proposal  to  the 
Membership  to  change  the  name 
of  the  Association.  Listed  below 
is  a  general  timeline  for  input  and 
approval  regarding  this  proposal. 


September  Mail  ballot  to  entire  Member- 
1999  ship  for  vote  to  amend  the 

lAMFES  Constitution  and 
Bylaws  and  change  the 
Association  name  to 
"International  Association 


for  Food  Protection" 

Fall 

Tabulate  votes  and 

1999 

announce  results  in  Dairy, 
Food  and  Environmental 
Sanitation 

January 

After  Membership  approval, 

2000 

begin  using  the  new  name: 
"International  Association 

for  Food  Protection" 


Input  to  this  process  is  always  welcome.  Any  questions  or  comments  regarding 
the  name  change  should  be  forwarded  to  Bob  Brackett,  lAMFES  President 
or  David  Tharp,  lAMFES  Executive  Director  (contact  information  listed  on  page  806). 
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Commentary 


FROM  THE  EXECUTIVE  DIRECTOR 


By  DAVID  W.  THARP 
lAMFES  Executive  Director 


“As  we  l(X)k  back 
over  1998,  we 
can  note  a  num¬ 
ber  of  ways  in 
which  we  met 
our  Association 
mission” 


December  brings  to  clcjse  the 
year  of  1998  and  makes  for  a  good 
time  to  review  our  accomplish¬ 
ments  of  the  last  year  and  an 
opportunity  to  look  forward  to 
goals  for  next  year.  As  we  look  back 
over  1998, 1  believe  we  can  note 
a  number  of  ways  in  which  we 
met  our  Association  mission  of 
providing  food  safety  professionals 
worldwide  ivith  a  forum  to 
exchange  information  on  pro¬ 
tecting  the  food  supply.  The  most 
noteworthy  is,  of  course,  the 
lAMFES  85th  Annual  Meeting 
where  over  1,150  attendees 
gathered  to  discuss  the  latest 
information  and  research  involving 
our  food  supply.  Next  year,  we  are 
planning  for  more  than  1,200 
attendees  in  Dearborn,  Michigan. 
With  your  help,  we  can  easily 
achieve  this  goal. 

We  co-sponsored  many  con¬ 
ferences  and  meetings  during  1998, 
but  the  one  we  were  most  closely 
associated  with  was  ILSI’s  Confer¬ 
ence  on  The  National  Food  Safety 
Initiative:  Implications  for  Micro¬ 
bial  Data  Collection,  Analysis,  and 
Application  held  in  Washington, 
D.C.  in  October.  This  was  an 
excellent  3-day  conference  and  a 
great  opportunity  to  work  closely 
with  the  International  Life  Sciences 
Institute  (ILSI)  in  promoting  food 
safety.  There  were  240  attendees 
that  came  from  around  the  world  to 
attend  this  conference. 

Last  April,  we  held  a  workshop 
in  the  San  Francisco  area  to  discuss 
resources  to  assist  plant  managers 
and  food  preparation  managers  in 
implementing  HACCP  plans  in  their 
operations. 


If  you  organize  conferences  or 
know  of  conferences  that  fit  with 
the  lAMFES  mission  and  would  like 
co-sponsorship  assistance,  please 
contact  our  office  for  details.  We 
feel  that  co-sponsorship  can  benefit 
both  lAiMFES  and  conference 
organizers  in  promoting  food  safety 
worldwide! 

Another  way  in  which  we 
meet  our  mission  is  through  the 
publishing  of  our  monthly  journals. 
Dairy,  Food  and  Environmental 
Sanitation  and  the  Journal 
of  Food  Protection.  Both  have 
increased  in  size  and  content 
during  1998  and  submissions 
continue  to  be  received  at  a  rapid 
pace.  We’ve  worked  hard  to  remain 
on  schedule  throughout  1998  and 
have  succeeded  in  doing  so.  Our 
processing  time  for  Journal  of 
Food  Protection  manuscripts  was 
reduced  by  two  months  during 
the  year  and  our  authors  can  now 
expect  their  papers  to  appear  in 
print  quicker  than  ever. 

Some  advancements  were  made 
at  the  lAMFES  office  during  the 
year.  We  completed  the  installation 
of  our  network  computer  system 
and  Membership  management 
software.  Now  all  lAMFES  staff 
members  have  access  to  Member¬ 
ship  records,  which  is  a  great 
efficiency  in  the  office.  We  are  also 
all  using  the  same  versions  of  word 
processing  and  other  software  that 
allows  us  to  assist  each  other  when 
software  questions  arise.  Just  a  year 
ago,  we  had  five  versions  of  word 
processing  software  in  use  and 
each  handled  information  a  little 
differently.  Now  we  are  standard- 
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ized  and  determined  to  keep  it 
that  way. 

With  the  change  in  Member¬ 
ship  software,  we  are  now  able 
to  provide  lAMFES  Members  with 
a  Membership  card  and  a  certifi¬ 
cate  of  Membership  suitable  for 
framing.  Also,  we  are  attempting 
to  improve  the  accuracy  of  our 
Membership  database  by  asking 
Members  to  complete  a  “Member 
Information”  form  and  return  it 
to  our  office.  The  response  has 
been  overwhelming  and  we 
appreciate  your  assistance  in 
keeping  your  Member  record  up 
to  date.  This  saves  us  time  and 
saves  you  money  (through  your 
dues)  by  keeping  your  address 
and  other  information  current. 

Speaking  of  Membership 
dues,  yes  they  were  increased 
during  1998,  but  you  have  the 
opportunity,  through  prompt 


payment  of  your  dues,  to  eliminate 
the  dues  increase.  The  Executive 
Board  voted  to  allow  Members  who 
pay  their  dues  promptly,  within  30 
days  of  the  invoice  date,  to  take  a  $10 
discount  ($  1 5  if  you  receive  both 
Journals).  You  have  the  opportunity 
to  save  the  Association  expense  and 
thus,  save  yourself  or  your  employer 
money  by  paying  your  dues  on  time. 
So  far,  we  have  seen  a  very  positive 
response  to  this  program. 

Looking  forward  to  1999,  the 
Executive  Board  would  like  to  see 
lAMFES  increase  our  Association 
visibility  in  the  food  safety  arena 
and  increase  our  Member  base. 

One  major  item  to  focus  on  is  chang¬ 
ing  our  Association  name  to  the 
International  Association  for  Food 
Protection.  Watch  this  issue  and 
future  issues  of  DFES  for  timelines 
and  updates  regarding  the  name 
change  issue.  Something  else 


to  watch  for  in  1999  is  a  change 
of  printers  for  the  Journal  of  Food 
Protection.  Over  the  last  three 
years,  MACK  Printing/Science 
Press  Division  has  done  an  excellent 
job  for  the  Journal.  Beginning  in 
January,  our  printing  for  the  Journal 
will  be  performed  by  Allen  Press. 
There  are  many  advantages  to 
making  this  change  and  we  look 
forward  to  a  long  and  beneficial 
relationship  with  Allen. 

We  hope  that  1998  has  been 
a  year  that  you  can  look  back  on 
with  a  sense  of  pride  for  your 
own  accomplishments  and  for 
the  accomplishments  of  the  Asso¬ 
ciation.  1998  was  a  very  good  year 
for  lAMFES,  and  we  look  forward 
to  1999  with  the  knowledge  we 
have  gained  and  the  promise  of 
better  things  to  come.  Best  wishes 
for  a  prosperous  and  rewarding 
New  Year! 
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Handwashing  and  Gloving 
for  Food  Protection 
Part  1:  Examination 
of  the  Evidence 

Eleanor  J.  Fendler,  Michael  J.  Dolan,  and  Ronald  A.  Williams 


SUMMARY 

The  potential  for  foodhandlers  to  be  a  factor  in 
transmitting  foodbome  disease  continues  to  be  a  significant 
issue.  In  a  number  of  situations,  foodhandlers  have  been 
implicated  as  a  primary  vector  in  contributing  to  foodbome 
illness.  The  most  effective  method  to  break  the 
contamination  vector  between  foodhandlers  and 
consumers  is  intensely  debated.  One  view  holds  that  food 
servers  must  eliminate  bare  hand  contact  with  ready-to-eat 
food  (by  use  of  gloving)  to  insure  protection,  while  the 
other  position  is  that  a  weU  managed  handwashing  and 
hand  sanitizing  program  is  sufficient  to  insure  protection. 
This  paper  explores  the  evidence  for  these  widely  differing 
opinions  via  a  literature  review. 


INTRODUCTION 

Handwashing  has  been  univ¬ 
ersally  accepted  for  more  than  a  cen¬ 
tury  as  a  means  of  reducing  contact 
transmission  of  microorganisms.  The 
effectiveness  of  handwashing  as  a 
primary  infection  control  measure  in 
healthcare  has  been  reviewed  and 
extensively  documented  (75,  76).  Its 
effectiveness  in  preventing  the  trans¬ 
mission  of  microorganisms  to  food 
via  the  hands  is  well  established  in 
the  food  service  industry  (85,  88). 


The  FDA  Food  Code  (37)  introduced 
in  1993  requires  double  handwash, 
use  of  a  nail  brush,  and  no  hand 
contact  with  ready-to-eat  food.  These 
requirements  reflect  the  premise  that 
use  of  a  physical  barrier  (gloves)  on 
the  hands  of  food  handling  person¬ 
nel  minimizes  the  transfer  of  patho¬ 
gens  to  food.  However,  it  is  question¬ 
able  whether  the  scientific  evidence 
is  sufficient  to  support  these  require¬ 
ments.  To  answer  this  question,  a  re¬ 
view  of  the  published  literature  re¬ 


lated  to  all  aspects  of  handwashing 
and  gloving  was  undertaken. 


METHODS 

Published  studies  related  to  glov¬ 
ing  were  sought  in  three  areas:  (1) 
the  medical  literature,  including 
healthcare,  infection  control,  and 
dermatology;  (2)  the  microbiology 
literature;  and  (3)  food  industry  lit¬ 
erature,  including  scientific  and  trade 
publications.  Information  sources 
used  include  the  following: 

( 1 )  Dialog  search  of  technical  da¬ 
tabases, 

(2)  Dialog  search  of  Trade  and 
Industry  Database, 

(3)  Literature  review  publica¬ 
tions  and  books,  and 

(4)  Bibliography  of  literature  on 
gloves,  E.  D.  Leach,  Associ¬ 
ated  Enterprises,  Inc.,  1994. 

Articles  reviewed  were  classified 
under  seven  major  headings  accord¬ 
ing  to  their  primary  focus:  (1)  Food, 
articles  on  the  general  problems  of 
food  protection  (I-32)\(2)  Food 
Code/Regulatory,  articles  related 
to  the  Food  Code  and  regulatory 
issues  (33-45)',  (3)  Microbiology- 
Skin,  articles  reporting  studies  of 
the  microflora  of  the  skin  under 
various  conditions  ( 4&63 )',  (4)  Micro- 
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biology-Efficacy,  articles  reporting 
the  efficacy  of  handwashing  and  glov¬ 
ing  in  microbial  control  (64-93)',  (5) 
Microbiology-Gloves,  articles  related 
to  microorganisms  and  gloves  (94- 
1 10)\  (6)  Gloves-Leakage,  articles  re¬ 
porting  the  methods  of  glove  testing, 
and  the  incidence  and  consequences 
of  glove  leakage  (111-137)',  and  (T) 
Gloves-Contact  Dermatitis  and  Al¬ 
lergy,  articles  reporting  the  derma¬ 
tological  consequences  of  glove 
contact  and  skin  occlusion  (138- 
226). 

RESULTS 

Medical  literature 

Extensive  medical  literature  on 
the  effectiveness  of  handwashing/ 
gloving  regimens  exists,  dating  from 
the  demonstration  of  the  importance 
of  antisepsis  by  Semmelweis  in  1847 
and  Lister  in  1867.  Literature  on  the 
relationship  between  handwashing 
and  risk  of  infection  from  microbes 
has  been  reviewed  by  Larson  (75,  76) 
for  the  period  from  January  1879  to 
June  1S>93.  This  literature  clearly  dem¬ 
onstrates  the  effectiveness  of 
handwashing  in  the  reduction  of 
nosocomial  infections  and  the  value 
of  handwashing  as  a  primary  infec¬ 
tion  control  measure.  In  1980,  the 
Centers  for  Disease  Control  and  Pre¬ 
vention  (CDC)  began  developing  a 
series  of  guidelines  entitled  Guide¬ 
lines for  the  Prevention  and  Control 
of  Nosocomial  Infections,  and  in 
1985  the  CDC  released  the  Guideline 
for  Handwashing  and  Environmen¬ 
tal  Control  ( 69).  These  publications 
reflect  the  importance  of  compliance 
with  handwashing/gloving  regimens; 
however,  several  studies  show  that  in 
general,  compliance  is  poor.  The  CDC 
Isolation  Guidelines  are  a  reflection 
of  poor  handwashing  compliance  in 
healthcare  facilities.  The  effectiveness 
of  Universal  Precautions  and  Body 
Substance  Isolation  practices  tend 
to  validate  the  use  of  gloves  in  con¬ 
junction  with  a  handwashing  regimen. 
Gloves  alone  have  never  been 
demonstrated  to  be  effective  in 
controlling  microbial  transmission. 

In  addition  to  demonstrating  the 
effectiveness  of  handwashing  and 


gloving  in  preventing  microbial 
transmission,  the  medical  literature 
serves  to  identify  and  define  issues 
related  to  the  practice  of  glove  use, 
such  as  compliance,  importance  of 
handwashing,  single  use,  glove  qual¬ 
ity  standards,  leakage/puncture,  and 
irritation/allergy.  Recommendations 
and  guidelines  for  handwashing  and 
gloving  regimens  have  been  estab¬ 
lished  and  endorsed  by  regulatory 
agencies  for  healthcare  settings  ( 69, 
76,  91).  These  guidelines  specify 
thorough  handwashing  and  hand  an¬ 
tisepsis  with  antimicrobial-contain¬ 
ing  soaps  or  detergents  or  with  alco¬ 
hol-based  hand  rubs  whenever  hands 
are  soiled  as  well  as  before  and  after 
patient  contact.  Guidelines  for  glove 
use  specify  the  following: 

a.  Gloves  should  be  used  as  an 
adjunct  to,  not  a  substitute 
for,  handwashing. 

b.  Gloves  should  be  used  for 
hand-contaminating  activi¬ 
ties.  Gloves  should  be  re¬ 
moved  and  hands  washed 
when  such  activity  is  com¬ 
pleted,  when  the  integrity  of 
the  gloves  is  in  doubt,  and  be¬ 
tween  patients.  Gloves  may 
need  to  be  changed  during 
the  care  of  a  single  patient, 
for  example  when  moving 
from  one  procedure  to  an¬ 
other. 

c.  Disposable  gloves  should  be 
used  only  once  and  should 
not  be  washed  for  reuse. 

d.  Gloves  made  of  other  mate¬ 
rials  should  be  made  avail¬ 
able  for  personnel  with  sen¬ 
sitivity  to  usual  glove  mate¬ 
rial  (such  as  latex)  (76). 

Research  indicates  that  gloves 
should  be  changed  after  3  to  5  min¬ 
utes  when  used  for  prolonged  pro¬ 
cedures  that  result  in  high  levels  of 
glove  stress  ( 102,  106). 

Glove  quality  standards  (127) 
have  been  established  by  the  FDA 
based  on  a  sampling  scheme  and  a 
quality  assurance  test  known  as  the 
“1000  ml  water  leak  test”  described 
in  the  Code  of  Federal  Regulations, 
21  CFR  800.20.  The  Final  Rule  was 
published  in  the  December  12, 1990, 
Federal  Register  and  became  effec¬ 


tive  March  12,  1991.  The  acceptable 
quality  level  is  a  maximum  failure  rate 
of  2.5%  for  surgeons’  gloves  and  of 
4.0%  for  patient  examination  gloves 
as  determined  in  this  water  leak  test. 

Since  the  recent  widespread  in¬ 
crease  in  glove  use  due  to  the  imple¬ 
mentation  of  Universal  Precautions 
and  Body  Substance  Isolation,  prob¬ 
lems  associated  with  glove  use,  such 
as  leakage  and  contact  dermatitis, 
have  become  more  evident.  Consid¬ 
erable  attention  and  research  have 
been  devoted  to  glove  integrity  and 
leakage  both  before  and  during  use 
(111-137).  Numerous  investigations 
have  revealed  a  high  frequency  of 
defects  as  high  as  60%  or  more  in 
unused  latex  and  vinyl  gloves  as 
determined  by  air  inflation-visual 
detection,  air  inflation-submersion, 
electrical  conductivity,  and  fluores¬ 
cein  dye  detection. 

It  is  important  to  note  that  these 
high  initial  defect  rates  are  for  pre¬ 
sumably  high  quality  surgical  and 
exam  gloves  and  that  the  defect  rate 
increases  sharply  with  use  (122- 
126).  Penetration  and  leakage  of 
gloves  destroy  their  barrier  effective¬ 
ness  to  prevent  transmission  of  mi¬ 
croorganisms  (129-131,  133,  135) 
Yangco  and  Yangco  found  that  96.4% 
of  unused  gloves  allowed  the  passage 
of  infected  fluids  (137).  Conclusions 
and  recommendations  from  these 
studies  include  more  stringent  guide¬ 
lines  for  manufacture  with  verifica¬ 
tion  of  compliance  and  more  careful 
observation  of  elements  of  ‘univer¬ 
sal  precautions”  such  as  changing 
gloves  after  each  patient  contact  and 
good  handwashing  before  and  after 
using  gloves. 

The  dramatic  increase  in  the 
number  of  individuals  using  gloves 
following  the  adoption  of  the  Centers 
for  Disease  Control  and  Prevention 
(CDC)  “universal  precautions”  16 
years  ago  coincides  with  an  explosion 
of  reports  in  the  medical  literature  of 
hypersensitivity  reactions  to  latex 
products.  During  this  same  time 
period,  the  reported  cases  of  irritant 
contact  dermatitis,  allergic  reactions 
to  plastic  gloves  and  glove  powder, 
and  occupational  asthma  precipitated 
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TABLE  1.  Definitions  of  dermatologic  terms 


Allergic  contact  dermatitis:  Sensitization  or  allergic  contact  dermatitis 

is  a  delayed,  immunologically  mediated 
response  to  a  chemical.  Initial  contact  with 
the  chemical  does  not  appear  to  have  any 
effect  on  the  skin,  but  after  a  short  delay 
(co.  5  days),  reexposure  to  the  chemical 
causes  an  acute  inflammatory  reaction 
with  an  homogeneous  "rash". 

Irritant  contact  dermatitis:  Irritant  dermatitis  is  a  non-immunological, 

local  inflammatory  response  at  the  site  on 
single,  repeated,  or  continuous  contact 
with  a  chemical.  It  results  in  erythema 
(reddening  of  the  skin)  and  edema 
(accumulation  of  fluid)  which  is  often 
irregular  or  patchy  in  nature. 

Contact  urticaria:  Contact  urticaria  is  a  specific  dermal 

reaction,  usually  appearing  within  minutes 
to  an  hour  after  contact  with  a  substance 
and  disappearing  by  24  hours,  charact¬ 
erized  by  itching,  tingling,  or  burning 
sensations,  erythema/edema,  and 
urticaria  (itching  wheals). 


1  TABLE  2.  Classification  of  glove  reactions  I 

Reaction 

References 

Barrier  reduction  and  increased  penetration  1  73, 

of  irritants/allergens  by  occlusion 

194,  201, 202 

208 

Irritation  form  occlusion,  friction,  and  maceration 

208 

Allergic  reactions  to  glove  materials  (natural  and  synthetic 
latex,  plastic,  polymer  additives,  dyes,  glove  powder) 

159 

Contact  dermatitis 

213 

Contact  urticaria,  angioedema,  and  anaphylaxis 

208 

Penetration  of  irritants  through  gloves 

208 

Others:  Endotoxin  reactions. 

Ethylene  oxide. 

Chemical  leukoderma 

208 

by  glove  powders  and  airborne  latex 
allergens  rose  sharply  among  health¬ 
care  workers  and  patients. 

It  is  now  widely  recognized  that 
natural  and  synthetic  latex,  rubber 
additives,  plastics  (PVC,  vinyl),  or¬ 
ganic  pigments  in  gloves,  and  glove 


powders  cause  allergic  contact  der¬ 
matitis  and  contact  urticaria  (defini¬ 
tions  of  dermotologic  terms  are  given 
in  Table  1).  Up  to  30%  of  frequent 
glove  wearers  are  believed  to  have 
some  degree  of  acquired  hypersensi¬ 
tivity  to  latex  chemicals  or  proteins 


and  various  additives  in  synthetic 
gloves  (161). 

In  addition  to  allergic  contact 
dermatitis,  protective  disposable 
gloves  can  result  in  irritant  contact 
dermatitis  and  skin  barrier  damage 
(161,  208).  Gloves  have  been  shown 
to  result  in  reduced  protective  bar¬ 
rier  properties  of  the  stratum  cor- 
neum  due  to  the  physical  and  chemi¬ 
cal  effects  of  skin  occlusion  (173, 
194,  208).  Skin  occlusion  by  hypo¬ 
allergenic  non-latex  gloves  for  short 
exposure  periods  (6  hours/day  for  3 
days)  was  found  to  have  a  significant 
negative  effect  on  the  barrier  func¬ 
tion  of  surfactant-compromised  skin, 
but  no  effect  on  normal  skin  over  the 
same  time  period  (201).  However, 
longer  term  exposure  (6  hours/day 
for  14  days)  resulted  in  a  significant 
negative  effect  on  the  barrier  func¬ 
tion  of  normal  skin  (2024.  h  was  con¬ 
cluded  that  occlusion  by  gloves  may 
be  a  substantial  factor  in  the  path¬ 
ogenesis  of  cumulative  irritant  con¬ 
tact  dermatitis  (201,  202).  Glove  us¬ 
age  has  also  been  found  to  result  in 
all  of  the  clinical  types  of  irritant 
dermatitis  classified  by  Lammintausta 
and  Maibach  ( 185)'.  (1)  acute  irritant 
dermatitis  (primary  irritation),  (2) 
irritant  reactions,  (3)  delayed  acute 
irritant  dermatitis,  (4)  cumulative  irri¬ 
tant  contact  dermatitis,  (5)  traumatic 
irritant  dermatitis,  (6)  pustular  and 
acneiform  dermatitis,  (7)  nonerythe- 
matous  irritation,  and  (8)  subjective 
irritation. 

Microbiology  literature 

The  microbiological  literature 
relevant  to  handwashing  and  gloving 
practices  includes  studies  of  the  tran¬ 
sient  and  resident  microflora  of  the 
skin,  the  effects  of  glove  occlusion 
on  skin  microflora,  hand  and  glove 
carriage,  the  transmission  of  mi¬ 
crobes,  and  the  antimicrobial  effec¬ 
tiveness  of  handwashing  agents  and 
regimens.  The  microflora  of  normal 
skin,  including  that  of  foodhandlers, 
has  been  well  documented  (49,  54, 
57,  59,  62,  63).  These  resident  mi¬ 
crobes  present  in  normal  skin  are 
generally  non-pathogenic  and  are  not 
responsible  for  healthcare  or  food- 
borne  illness.  Hands  and  contami- 
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nated  gloves,  however,  are  a  primary 
vector  for  transmission  of  transient 
microbes,  both  pathogenic  and  non- 
pathogenic,  acquired  from  the  envi¬ 
ronment  (58,  61'). 

Occlusion  of  skin  by  gloves  af¬ 
fects  the  microbial  flora  on  hands  by 
greatly  increasing  growth  rates  and 
populations  (47,  48,  50,  59).  Price 
found  that  “beneath  rubber  gloves, 
bacteria  remaining  on  the  skin  mul¬ 
tiply  rapidly,  their  numbers  doubling 
every  forty  (40)  minutes  if  the  hands 
are  dry  or  every  fifty  (50)  minutes  if 
the  gloves  have  been  put  on  wet.  If 
gloves  are  worn  long  enough,  the 
cutaneous  [transient]  flora  may  in¬ 
crease  until  it  exceeds  by  far  the  or¬ 
dinary  flora.  I  found  that  on  one  oc¬ 
casion  the  bacterial  count  of  my 
hands  and  arms  had  increased  to 
more  than  31,000,000”  (59J.  Micro¬ 
biological  studies  have  also  shown 
that  viable  bacteria  emerge  through 
pinholes  in  surgeons’  gloves  (56). 

An  enormous  number  of  studies 
have  been  devoted  to  the  antimicro¬ 
bial  effectiveness  of  handwashing 
products  and  their  role  in  preventing 
the  transmission  of  pathogenic  mi¬ 
croorganisms  (55,  56,  71,  72,  75,  76 
79).  The  literature  clearly  demon¬ 
strates  that  antimicrobial  handwash¬ 
ing  agents  can  be  highly  effective  in 
killing  pathogens  and  can  provide 
residual  antimicrobial  activity  over  a 
period  of  several  hours.  The  impor¬ 
tance  of  handwashing  when  using 
gloves  is  widely  recognized  and  ac¬ 
cepted  in  the  healthcare  field  (55, 
76).  Antimicrobial  and  antiseptic 
products  have  been  found  to  result 
in  greater  reduction  in  microorgan¬ 
isms  after  3  hours  of  wearing  gloves 
than  immediately  following  the  anti¬ 
septic  treatment,  whereas  microbial 
counts  increased  when  hands  were 
washed  with  non-antimicrobial  soap 
(56). 

Food  industry  literature 

Although  the  healthcare  setting 
has  been  the  primary  focus  of  atten¬ 
tion  for  research  and  field  studies  of 
antimicrobial  efficacy,  some  studies 
have  been  carried  out  that  demon¬ 
strate  the  effectiveness  of  handwash¬ 


ing  with  antimicrobial  products  in 
the  food  industry  ( 65-69,  74,  77,  80, 
82-85,  87-90, 92).  New  York  State  in¬ 
stituted  the  first  statewide  policy  of 
no  bare  hand  contact  with  ready-to- 
eat  foods  (41).  The  state’s  rationale 
for  this  policy,  considered  radical 
by  many  in  both  government  and 
industry,  was  described  by  Guzewich 
in  a  presentation  at  the  1995  Annual 
Meeting  of  the  International  Associa¬ 
tion  of  Milk,  Food  and  Environmental 
Sanitarians.  The  policy  is  based  on 
correcting  the  problem  caused  by 
food  workers  working  when  they  are 
ill,  not  properly  washing  their  hands, 
and  preparing  ready-to-eat  food, 
thereby  spreading  bacterial  and  viral 
diseases  (14,  15).  In  spite  of  the  no 
bare  hand  contact  with  ready-to-eat 
food  policy  in  the  Food  Code,  there 
is  no  direct  information  on  the  effec¬ 
tiveness  of  hand  hygiene  and  gloving 
regimens  in  the  food  industry.  All  of 
the  information  available  to-date  is 
anecdotal.  Additionally,  no  clean  epi¬ 
demiology  data  has  been  found.  The 
recent  Idaho  hepatitis  case  serves  as 
a  clear  illustration. 

The  food  industry  also  lacks 
glove  quality  standards.  Studies  indi¬ 
cate  that  the  gloves  used  in  food  ser¬ 
vice  are  generally  poor  quality  and 
have  higher  leakage  rates  than  gloves 
used  in  healthcare.  Although  there  is 
a  keen  awareness  of  the  importance 
of  food  protection  and  the  risks  of 
microbial  contamination  and  trans¬ 
mission,  there  is  also  a  low  general 
awareness  of  the  importance  of  hand 
hygiene  regimens  by  foodhandlers. 
Education  and  training  programs  and 
measures  to  promote  compliance  are 
needed  in  the  food  industry. 

DISCUSSION 

The  premise  that  use  of  a  physi¬ 
cal  barrier  (gloves)  on  the  hands  of 
food  handling  personnel  prevents 
transfer  of  pathogens  to  food  is  intu¬ 
itively  attractive.  At  first  glance  it  ap¬ 
pears  to  be  a  simple  solution,  and  it 
can  be  effective  when  practiced  as 
part  of  a  hand  hygiene  regimen,  as 
evidenced  by  the  healthcare  experi¬ 
ence.  There  are,  however,  numerous 


disadvantages  and  complications 
involved  in  the  use  of  gloves  for  food 
protection  from  contamination  by 
foodhandlers.  Counter-intuitive  effec¬ 
tiveness  issues  arise  from  gloving 
misuse  practices,  such  as  the  lack  of 
compliance  with  single-use  and  a  low 
frequency  of  changing  gloves.  Effec¬ 
tiveness  is  also  compromised  by  poor 
glove  quality  and  the  resulting  high 
defect  and  leakage  rates.  Considering 
the  glove  to  be  protective  can  lead  to 
low  handwashing  compliance  and 
accelerated  microbial  growth  on  the 
occluded  (gloved)  hands.  The  glove 
functions  as  a  second  skin  and  can 
easily  become  contaminated  from  the 
activities  of  well  or  ill  workers. 
Gloves,  unlike  hands  washed  persis¬ 
tently  with  antimicrobial  skin  cleans¬ 
ers  lack  the  ability  to  continue  kill¬ 
ing  microbes  on  contact.  Other  dis¬ 
advantages  of  gloving,  in  addition  to 
the  questionable  effectiveness,  are 
the  cost  and  the  clumsiness  of  some 
manipulations  when  wearing  gloves. 
An  additional  complication  of  glov¬ 
ing  is  the  high  potential  in 
foodhandlers  and  customers  alike  for 
allergic  reactions  (contact  dermatitis 
and  urticaria)  to  latex  and  plastic 
gloves.  Occlusion  of  the  skin  by 
gloves  not  only  leads  to  enhanced 
microbial  growth,  but  also  results  in 
a  decrease  in  skin  barrier  function 
and  irritant  contact  dermatitis. 

From  this  literature  review,  it 
appears  that  the  current  status  of 
gloving  is  the  following: 

1 .  Gloving  is  a  well-established 
infection  control  practice  in 
healthcare  environments. 

2.  Gloving  is  generally  recog¬ 
nized  as  an  adjunct  to,  not  a 
replacement  for,  handwash¬ 
ing. 

3.  The  value  of  gloving  in  food 
handling  settings  is  assumed, 
but  has  not  been  proven. 

4.  Indirect  data  indicates  the 
potential  for  health  hazards 
from  gloving. 

5.  A  total  regimen  for  hand  hy¬ 
giene  needs  to  be  considered 
and  standards  need  to  be  es¬ 
tablished  to  ensure  safe  food 
handling. 
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CONCLUSION 

This  literature  review  clearly  dem¬ 
onstrates  that  the  scientific  evidence 
is  insufficient  to  support  the  premise 
that  the  use  of  a  physical  barrier 
(gloves)  on  the  hands  of  food  han¬ 
dling  personnel  prevents  the  transfer 
of  pathogens  to  food  and  conse¬ 
quently  to  support  the  requirement 
for  no  hand  contact  with  ready-to-eat 
food.  It  is  our  recommendation  that 
gloving  studies  be  performed  under 
food  service  conditions  to  establish 
data  to  support  the  most  effective 
hand  hygiene  regimens  for  food  pro¬ 
tection  and  minimized  risk  of  health 
hazards. 
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Handwashing  and  Gloving 
for  Food  Protection 

Part  II.  Effectiveness 

Eleanor  J.  Fendler,'  Michael  J.  Dolan,'  Ronald  A.  Williams,'  and  Daryl  S.  Paulson^ 


SUMMARY 

Currently,  there  are  insufficient  scientific  data  to  define  ! 
and  substantiate  effective  hand  cleaning  hygiene  regimens 
for  food  protection  and  minimized  risk  of  health  hazards. 
No  direct  scientific  evidence  has  been  published  to  support  I 
the  premise  that  use  of  a  physical  barrier  (gloves)  on  the  I 
hands  of  food  handling  personnel  prevents  transfer  of  I 
pathogens  to  food  and,  consequently,  to  support  a 
requirement  for  no  hand  contact  with  ready-to-eat  food. 
This  study  was  carried  out  to  obtain  data  under  simulated 
food  service  conditions  to  define  and  support  the  most  i 
effective  hand  hygiene  regimens  for  food  protection  and 
minimized  risk  of  health  hazards  for  the  customer.  i 


INTRODUCTION 

The  potential  for  food  workers  to 
be  a  factor  in  transmitting  foodborne 
disease  continues  to  be  significant: 
however,  the  most  effective  method 
to  break  the  contamination  vector 
between  food  workers  and  consum¬ 
ers  is  a  topic  of  intense  debate.  One 
view  maintains  that  food  workers 
must  eliminate  bare  hand  contact 
with  ready-to-eat  food  (by  the  use  of 
gloves,  utensils,  etc.)  to  insure  pro¬ 
tection,  while  the  other  position 
holds  that  a  well  managed  hand-wash¬ 
ing  and  sanitizing  program  is  suffi¬ 
cient  to  insure  protection.  Previously, 


we  explored  the  evidence  for  these 
widely  differing  opinions  via  a  review 
of  the  published  literature  related  to 
all  aspects  of  handwashing  and  glov¬ 
ing  (2^,  and  clearly  demonstrated  that 
there  is  insufficient  evidence  to  sup¬ 
port  the  premise  that  use  of  gloves 
on  the  hands  of  food  workers  pre¬ 
vents  the  transfer  of  microorganisms 
to  food  and  consequently  to  support 
the  requirement  for  no  hand  contact 
with  ready-to-eat  food.  The  present 
study  was  carried  out  to  establish  data 
under  simulated  food  service  condi¬ 
tions  to  support  the  most  effective 
hand  hygiene  regimens  for  food  pro¬ 


tection  and  minimized  risk  of  health 
hazards. 

Disease  transmission  via  the 
hands  from  food  workers  to  consum- 
ers  can  involve  various  types 
of  microorganisms.  “Resident”  micro¬ 
organisms  that  normally  colonize  the 
skin  pose  little  threat  of  infectious 
disease  (3,  4).  There  are  situations, 
e.g.,  an  infected  cut,  in  which  resi¬ 
dent  microorganisms  may  cause  dis¬ 
ease.  In  such  situations,  however, 
washing  serves  to  degerm  the  in¬ 
fected  area,  cleansing  it  of  dead  cells 
and  exudate  material  (5).  The  threat, 
comes  instead,  from  “transient” 
pathogenic  microorganisms  that  tem¬ 
porarily  reside  on  the  skin  of  the 
hands.  Transient  microbial  contami¬ 
nation  occurs  when  a  person  makes 
hand  contact  with  contaminate  ma¬ 
terials  such  as  mucous,  blood,  soil, 
urine,  feces,  or  food.  In  the  food  in¬ 
dustry,  contamination  usually  occurs 
from  contact  with  excretions  or  in¬ 
fected  areas  of  one’s  own  or  of  oth¬ 
ers,  most  commonly  through  hand 
transmission.  Additionally,  food 
workers  can  contaminate  the  food 
they  prepare  or  serve  others,  through 
hand  contact  with  microbial  contami¬ 
nated  materials  such  as  money,  raw 
and  discarded  food,  tableware, 
countertops,  soiled  clothing,  and 
other  items  in  the  work  environment. 
Both  of  these  types  of  transmission 
are  examined  in  this  study. 

First,  consider  the  situation  of 
infected  food  workers  who  pass  their 
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infectious  diseases  by  directly  con¬ 
tacting  food  with  contaminated 
hands.  For  infectious  diseases  to  be 
spread  to  others  via  a  carrier,  several 
events  must  take  place.  The  first  two 
of  these  events  are: 

1 .  The  contaminating  microor¬ 
ganisms  must  be  physically 
transmitted  to  others.  This 
can  occur  when  food  work¬ 
ers  contaminate  their  hands 
during  defecation  and  pass 
the  disease-causing  micro¬ 
organisms  to  consumers  via 
hand  contact. 

2.  The  contaminating  microor¬ 
ganisms  must  physically  en¬ 
ter  a  person.  This  is  particu¬ 
larly  easy  when  the  food  has 
been  contaminated  by  en¬ 
teric  (intestinal)  disease- 
causing  microorganisms. 

An  effective  handwash  or  intact 
barrier  gloves  disrupt  the  disease  pro¬ 
cess  after  event  1  either  by  removing 
the  contaminating  microorganisms 
from  the  hand  surfaces  or  using  a 
physical  barrier  to  prevent  them  from 
being  transmitted  to  the  prepared 
food. 

lb  evaluate  the  effectiveness  of 
handwashing  compared  to  gloving, 
a  two-phase  study  was  designed.  The 
first  phase  evaluated  the  ability  of 
hand  contaminant  bacteria  to  pen¬ 
etrate  through  compromised  vinyl 
glove  barriers.  The  second  phase 
evaluated  the  microbial  contamina¬ 
tion  level  picked  up  on  the  hands 
from  handling  contaminated  ham¬ 
burger. 

METHODS 

Materials 

Ambidextrous  disposable  poly¬ 
ethylene  gloves  were  used  through¬ 
out  the  studies.  Hand  cleansing  and 
sanitization  were  carried  out  using  an 
antibacterial  lotion  soap  and  an  alco¬ 
hol  (gel)  hand  sanitizer,  (iround  beef, 
buns,  vegetables,  and  paper  wrap 
were  used  in  the  simulated  food  han¬ 
dling. 

Before  the  initiation  of  this  study, 
the  Protocol  study  description  was 
given  to  the  subjects  and  Informed 


Consent  Forms  were  completed.  The 
Protocol,  Informed  Consent  Form, 
and  any  other  supportive  materials 
relevant  to  the  safety  of  the  subjects 
were  reviewed  and  approved  by  an 
Institutional  Review  Board  (IRB).  No 
subject  was  admitted  into  the  study 
who  was  using  topical  or  systemic  an¬ 
timicrobials,  or  any  other  medication 
known  to  affect  the  normal  microbial 
flora  of  the  skin. 

The  seven  days  prior  to  the  test 
portion  of  the  study  comprised  the 
pre-test  period.  During  this  time,  sub¬ 
jects  avoided  the  use  of  medicated 
soaps,  lotions,  deodorants  and  sham¬ 
poos,  as  well  as  avoiding  skin  con¬ 
tact  with  solvents,  detergents,  acids, 
and  bases.  They  avoided  contact  with 
products  on  the  restricted  list.  Sub¬ 
jects  were  provided  a  personal  hy¬ 
giene  kit  containing  non-antimicro¬ 
bial  products  to  be  exclusively  used 
during  the  course  of  this  study.  Sub¬ 
jects  also  avoided  using  UV  tanning 
beds  and  bathing  in  chlorinated  p(X)ls 
and/or  hot  tubs.  This  regimen  al¬ 
lowed  for  stabilization  of  the  normal 
microbial  populations  residing  on  the 
hands. 

Glove  juice  sampling  method  (1) 

Following  the  prescribed  proce¬ 
dure,  powder-free  sterile  gloves  were 
put  on.  At  the  designated  sampling 
time,  75.0  ml  of  Sterile  Stripping  Fluid 
(SSF)  were  instilled  into  the  glove. 
The  wrist  was  secured  and  an  atten¬ 
dant  massaged  the  hand  through  the 
glove  in  a  standardized  manner  for  (^0 
seconds.  Aliquots  of  the  glove  juice 
(dilution  10")  were  removed  and  se¬ 
rially  diluted  in  Butterfield's  Buffered 
Phosphate  Diluent  (BBP). 

Duplicate  spread  plates  were  pre¬ 
pared  from  each  dilution,  using 
MacC^onkey’s  Agar.  The  plates  were 
incubated  at  30  to  35°C  for  24  to  48 
hours.  Those  plates  providing  colony 
counts  between  25  and  250  were 
preferentially  utilized  in  this  study. 
If  no  plates  provided  counts  in  the  25 
to  250  range,  the  plates  closest  to  that 
range  were  cx)unted  and  used  in  de¬ 
termining  the  number  of  viable  mi¬ 
croorganisms.  If  10"  plates  gave  an 
average  count  of  zero  (0),  the  aver¬ 
age  plate  count  was  expressed  as 


1 .00.  This  was  done  because  the  log,,, 
of  zero  (0)  is  undefined,  but  the  log,,, 
of  1.00  is  zero  (0).  The  number  of 
viable  bacteria  recovered  was  ob¬ 
tained  from  the  formula  75  x  dilution 
factor  X  mean  plate  count  for  the  two 
plates. 

A  statistical  analysis,  two-factor 
analysis  of  variance  (A  NOVA),  was 
performed  on  the  collected  data.  The 
significant  level  was  set  at  0.05.  The 
optimum  levels  of  two  test  configura¬ 
tions  evaluated  were  determined,  as 
well  as  which  glove  type  to  use  in  the 
remainder  of  the  study  (Phases  1  and  2). 

Phase  1 

Nineteen  human  subjects  were 
utilized  in  this  evaluation  segment. 
Punctured  gloves  were  simulated 
by  introducing  four  holes  into  the 
fingertips  of  the  glove  with  a  2 1 -gauge 
hyptxlermic  needle.  Subject  treatment 
was  randomized.  Subjects  underwent 
a  seven  day  pre-trial  restriction  period 
in  which  they  avoided  skin  contact 
with  products  and/or  processes 
which  are  known  to  affect  the  normal 
microbial  populations  of  the  skin. 

C'fn  the  day  of  the  evaluation,  the 
subjects’  hands  were  inoculated  with 
5  ml  of  9.50  X  10”CRJ/ml  Escherichia 
coli  (ATCC  #  1 1 229).  After  air  drying 
the  inoculated  hands  for  approxi¬ 
mately  (jne  minute,  technicians  placed 
the  assigned  test  glove  configuration 
on  the  subject,  taking  precautions  to 
avoid  contaminating  the  outer  sur¬ 
face  of  the  glove.  Sterile  latex  gloves 
were  then  placed  over  the  test  gloves, 
and  one  of  the  gloved  hands,  ran¬ 
domly  selected,  was  sampled  (zero 
time  .sample)  using  the  Glove  Juice 
Sampling  Procedure.  If  the  hand  se¬ 
lected  for  time  zero  time  sampling 
bore  a  punctured-glove  configura¬ 
tion,  the  punctures  were  taped  prior 
to  the  sampling.  Subjects  then  pro¬ 
ceeded  to  their  assigned  activity  (or 
nonactivitiy)  for  one  hour. 

Four  test  configurations  were 
used;  each  with  five  subjects: 

Test  configuration  #/  (Inactive/ 
intact): 

The  subjects  assigned  to  this 
configuration  remained  “inactive” 
(sitting  in  a  chair  reading)  wearing 
an  “intact”  glove  for  one  hour. 
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1  TABLE  1 . 

Two  factor  analysis  of  variance  design 

1 

B. 

B. 

A. 

n  =  5 

n  =  5 

A, 

n  =  5 

n  =  5 

where:  A  =  Activity  level 
A1  =  Inactive 
A2  =  Active 


B  =  Glove  status 
B1  =  Intact 
B2  =  Punctured 


Test  Configuration  #2  (Inactive/ 
punctured): 

The  subjects  remained  “inactive” 
wearing  a  “punctured”  glove  for  one 
hour. 

Test  Configuration  #3  (Active/ 
intact): 

The  subjects  were  “active”  (per¬ 
formed  food  service  activities;  specifi¬ 
cally,  handling  buns  and  vegetables, 
and  folding  paper  wrap)  wearing  an 
“intact”  glove  for  one  hour.  The  veg¬ 
etables  were  pre-screened  tor  Escheri¬ 
chia  coli  and  other  coliform  contami¬ 
nation. 

Test  Configuration  #4  (Active/ 
punctured): 

The  five  subjects  were  “active” 
(performed  food  service  activities; 
specifically,  handling  buns  and  veg¬ 
etables,  and  folding  paper  wrap) 
wearing  a  “punctured”  glove  for  one 
hour. 

All  subjects  were  sequestered  and 
closely  monitored  in  the  laboratory 
during  the  duration  of  the  test.  The 
subjects  were  sampled,  using  the 
glove  juice  sampling  method,  one 
hour  after  donning  the  test  barrier 
glove.  After  the  samples  were  col¬ 
lected,  the  subjects  were  required  to 
perform  a  supervised  surgical  scrub 
with  a  4%  chlorhexidine  gluconate 
(CHG)  solution  for  four  minutes,  then 
wash  their  hands  with  70%  isopropyl 
alcohol  for  one  minute  and  air  dry  the 
hands  for  an  additional  five  minutes. 

A  statistical  analysis  was  per¬ 
formed  on  the  collected  data.  The 
0.05  level  of  significance  was  utilized 
in  a  two  factor  analysis  of  variance 
(A  NOVA),  the  A  NOVA  design  of 
which  is  given  in  Table  1. 


Phase  2 

Thirty  subjects  were  randomly 
assigned  to  an  evaluation  segment 
(five  subjects  to  each  of  the  six  test 
configurations).  Subjects  underwent 
a  7-day  pre-trial  restriction  period  in 
which  they  avoided  skin  contact 
with  products  and/or  processes 
known  to  affect  the  normal  micro¬ 
bial  populations  of  the  skin. 

Assay  of  the  ground  beef  for 
Escherichia  coli,  prior  to  its  exper¬ 
imental  use,  revealed  loads  of  1 .30  x 
10'  to  2.00  X  10'  CFU  per  ounce  of 
ground  beef.  The  ground  beef  was 
then  inoculated  with  aliquots  of  an 
Escherichia  coli  (ATCC  #11229)  sus¬ 
pension  to  provide  a  final  Escheri¬ 
chia  coli  concentration  of  1.1  x  10' 
to  9.6  X  10'  CFU  per  ounce  of  ground 
beef. 

The  five  subjects  assigned  to 
each  test  configuration  performed  a 
simulated  food  service  task  (knead¬ 
ing  ground  beef)  over  the  course  of 
three  consecutive,  1-hour  periods. 

Test  Configuration  #5  (Bare 
hands/No  washing): 

No  handwashing  was  conducted 
by  these  subjects  during  the  three 
3-  hour  course  of  the  study.  A 
baseline  (pre-marker  bacteria  expo¬ 
sure)  sample  of  the  hands  as  well  as 
sampling  at  the  end  of  the  test  pe¬ 
riod  was  conducted. 

Test  Configuration  #6  (Gloved 
hands/No  washing  and  no  glove 
changes): 

No  glove  changes  or  hand¬ 
washes  were  conducted  over  the 
3-hour  course  of  the  study.  A  baseline 
(pre-marker  bacteria  exposure) 
sample  of  the  hands  and  of  the  test 


glove  outer  surfaces  as  well  as  sam¬ 
pling  at  the  end  of  the  3-hour  test 
period  were  conducted. 

Test  Configuration  #7  (Bare 
hands/Hourly  washing): 

Subjects  washed  their  hands 
with  only  the  assigned  antimicrobial 
soap  product  immediately  before  be¬ 
ginning  the  simulated  food  service 
tasks  (time  0),  as  well  as  at  hours  one 
(1),  two  (2),  and  three  (3).  A  baseline 
(pre-marker  bacteria  exposure) 
sample  of  the  hands  as  well  as  sam¬ 
pling  at  the  end  of  the  3-hour  test 
period  were  conducted. 

Test  Configuration  #8  (Bare 
hands/Hourly  washing  and 
sanitizing): 

Subjects  washed  their  hands 
with  the  assigned  antimicrobial  soap 
followed  by  a  hand  sanitizer  applica¬ 
tion  immediately  before  beginning 
the  simulated  food  service  tasks  (time 
0),  as  well  as  hours  one  (1),  two  (2), 
and  three  (3),  a  baseline  (pre-marker 
bacteria  exposure)  sample  of  the 
hands  as  well  as  sampling  at  the  end 
of  the  test  period  were  conducted. 

Test  Configuration  If9  ( Gloved 
hands/Hourly  glove  changes, 
and  no  handwashing): 

Subjects  changed  their  gloves  at 
hourly  intervals  but  did  not  wash 
their  hands  between  the  glove 
changes.  A  baseline  (pre-marker  bac¬ 
teria  exposure)  sample  of  the  hands 
and  outer  glove  surfaces  was  con¬ 
ducted.  Additionally,  a  sample  of  the 
hands  and  outside  glove  surfaces 
were  conducted  at  the  end  of  the 
marker  bacteria  exposure  period. 

Test  Configuration  #10  (Gloved 
hands/Hourly  glove  changes  and 
handwashing  between  changes): 

Subjects  changed  their  gloves  at 
hourly  intervals  and  washed  their 
hands  between  glove  changes  with 
the  assigned  product.  A  baseline  (pre¬ 
marker  bacteria  exposure)  sampling 
of  the  outer  glove  surfaces  was  con¬ 
ducted.  Also,  a  sampling  of  outside 
glove  surfaces  was  conducted  at  the 
end  of  the  3-hour  marker  bacteria 
exposure  period. 

After  the  samples  were  col¬ 
lected,  subjects  performed  a  surgical 
scrub  with  a  4%  Chlorhexidine  glu- 
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Figure  1  •  Glove  study  concept  of  phase  1 


1  TABLE  2.  Effect  of  glove  condition  and  activity 

1  penetration  through  gloves 

on  microbial  1 

Test  configuration 

Microbial  level  on  test  glove 

Mean  Log 

.o(SD.) 

Zero  hour 

One  hour 

#1  Inactive/Intact 

2.05  (1.43) 

0.00  (0.00) 

#2  Inactive/Punctured 

0.48  (1.08) 

0.87(1.21) 

#3  Active/Intact 

1.87(1.29) 

0.47(0.94) 

#4  Active/Punctured 

1.24  (1.21) 

0.85  (1.16) 

conate  (CHG)  product  for  four  min¬ 
utes  and  then  washed  their  hands 
with  70%  isopropyl  alcohol  for  one 
minute  and  air  dried  for  an  additional 
five  minutes. 

NOTE:  All  hand  sampling  was 
conducted  utilizing  the  glove  juice 
sampling  method. 

A  statistical  analysis  was  per¬ 
formed  on  the  collected  data.  The 
0.05  level  of  significance  was  utilized. 
A  two-factor  analysis  of  variance 
(A  NOVA)  statistic  was  used  to  com¬ 
pare  bare  hand  and  outer  glove  mi¬ 
crobial  count  differences  between 
the  zero  and  three  hour  samples 
times. 


RESULTS 

Phase  1 

The  concept  underlying  Phase  1 
of  the  study  is  illustrated  in  Figure  1 . 


All  values  obtained  for  Phase  1  were 
obtained  from  tbe  10“  dilution.  If 
plates  yielded  no  counts,  the  log^ 
value  was  designated  0.00  and  used 
in  the  statistical  analysis.  The  glove 
juice  procedure  can  detect  microor¬ 
ganism  populations  only  down  to  a 
log,,,  value  of  1.57,  because  the  mul¬ 
tiplication  of  the  average  plate  count 
by  75  ml  (log,,,  [75  x  0.5]  =  1.57).  As 
the  data  demonstrate,  the  test  gloves 
housed  within  the  latex  gloves,  re¬ 
gardless  of  test  configuration,  yielded 
contaminative  bacteria  at  zero  (0) 
and  one  (1)  hour  sampling. 


Phase  2 

The  concept  underlying  Phase  2 
of  the  study  is  illustrated  in  Figure  2. 
The  results  from  Phase  2  are  pre¬ 
sented  in  Table  3.  A  two  (2)  factor 
A  NOVA  model  was  used  to  compare 
times  and  product  configurations. 


Figure  3  graphically  displays  the  data 
obtained  from  tbe  surfaces  directly 
exposed  to  the  inoculated  ground 
beef  for  each  product  configuration. 


DISCUSSION 

Phase  1 

Although  the  counts  were  not 
high,  clearly  the  Escherichia  coli  con¬ 
taminated  some  of  the  outer  surface 
of  the  test  gloves,  whether  the  sub¬ 
ject  was  engaged  in  food  preparation 
activities  or  not.  Admittedly,  the  vari¬ 
ables  producing  these  results  were 
several,  but  significantly,  all  potential 
sources  of  contamination  in  this  test 
bear  direct  relevance  to  use  of  gloves 
by  food-handlers  as  barriers  to  trans¬ 
mission  of  infectious  agents.  For  ex¬ 
ample,  bacteria  could  have  moved 
from  the  contaminated  hand  to  the 
glove  surface  via  breaches  whether 
experimentally  created  or  because  of 
defects  of  manufacture  in  the  gloves. 
Indeed,  results  of  preliminary  testing 
of  glove  integrity,  using  the  FDA  Wa¬ 
ter  Leak  Test  and  the  Glove-Chek 
method,  indicated  that  manufactur¬ 
ing  defects  in  the  vinyl  gloves  com¬ 
monly  used  in  food  preparation  were 
remarkably  high  (unpublished  data, 
GOJO  Industries,  Inc.).  Secondly,  the 
test  gloves  may  have  been  contami¬ 
nated  with  Escherichia  coli  during 
the  process  of  their  application  by  the 
technician,  despite  extreme  mea¬ 
sures  to  prevent  this.  The  dire  impli¬ 
cations  for  the  sterility  of  gloves 
donned  by  a  food-handler  after  using 
the  toilet  without  a  handwash  are 
obvious.  Finally,  Escherichia  coli  con¬ 
taminating  the  food  handled  by  sub¬ 
jects  in  the  “active”  test  configura¬ 
tions  may  have  penetrated  the  latex 
outer  gloves  through  manufacturing 
defects,  such  as  pinholes.  Although 
unpublished  data  (GOJO  Industries, 
Inc.)  show  latex  gloves  to  be  supe¬ 
rior  to  vinyl  gloves  commonly  used 
by  food-handlers,  manufacturing  de¬ 
fects  are  cxrcasionally  present.  Hence, 
in  all  cases,  the  presence  of  bacteria 
on  the  surfaces  of  test  gloves  suggest 
that  their  value  as  “barriers”  to  dis¬ 
ease  is  equivocal. 

These  results  clearly  have  impli¬ 
cations  for  gloving  policies  in  the 
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Gloved  hands/Hourly  washing  (#9), 
and  Gloved  hands/Hourly  glove 
changes  and  handwashing  between 
changes  (#10)  are  equivalent  in  mi¬ 
crobial  levels  picked  up  from  the  in¬ 
oculated  ground  beef  (P  <  0.05).  No¬ 
tably,  results  for  Bare  hands/Hourly 
washing  (#7)  and  Bare  hands/Hourly 
washing  and  sanitizing  (#8)  were 
statistically  less  than  the  results  for 
the  other  four  groups  just  mentioned 
(P<  0.05)  with  #8  (Bare  hands/Hourly 
washing  and  sanitizing)  being  more 
highly  statistically  significant  than 
regimen  #7  (without  the  sanitizing). 

riie  significantly  lower  microbial 
levels  on  the  hands  for  regimens  #7 
and  8  as  compared  with  that  on  hands 
with  no  washing  (#5)  and  on  the 
outer  surfaces  of  the  gloves  (#6,  9, 
and  10)  can  be  attributed  to  the  re¬ 
sidual  antimicrobial  activity  from 
binding  of  the  active  in  the  antimi¬ 
crobial  handwashing  product  to  the 
skin  (Fig.  4). 

The  microbial  values  obtained 
(Table  3)  from  the  hands  for  the  regi¬ 
mens  employing  gloves,  (#6,  9,  and 
10),  clearly  demonstrate  that  the  poly¬ 
ethylene  barrier  gloves  were  unable 
to  prevent  contamination  of  the 
hands  over  the  three  hour  course  of 
the  study.  However,  the  microbial 


TABLE  3.  Microbial  levels  of  Escherichia  coli  from  contaminated  ground  beef  using  different 
washing/gloving  regimens 


Configuration 

(Regimen) 

Microbial  level 

on  hands/outside  of  gloves 
Mean  log,g(S.D.) 

1 

Time  0 

Time  3 

Time  3-Time  0 

#5 

Bare  hands/No  washing 

Hands 

0.53  (0.86) 

6.25  (0.53) 

5.72  i 

#6 

Gloved  hands/No  washing 

Hands 

0.21  (0.65) 

2.39  (2.65) 

2.18  j 

and  no  glove  changes 

Gloves 

0.00  (0.00) 

5.70  (1.00) 

5.70  1 

#7 

Bare  hands/Hourly  washing 

Hands 

0.65  (1.40) 

4.16  (1.43) 

3.51  ; 

#8 

Bare  hands/Hourly  washing 
and  sanitizing 

Hands 

0.00  (0.00) 

0.80(1.21) 

0.80  i 

i 

#9 

Gloved  hands/Hourly  glove 

Hands 

0.16  (0.50) 

3.04  (1.75) 

2.88  1 

changes  and  no  handwashing 

Gloves 

0.00  (0.00) 

6.06  (0.31) 

6.06  1 

#10 

Gloved  hands/Hourly  glove 

Hands 

0.91  (1.49) 

1.77(2.37) 

0.86  ^ 

changes  and  handwashing 
between  changes 

Gloves 

0.00  (0.00) 

5.60  (0.86) 

5.60  I 

A  two  factor  ANOVA  model  was  used  to  compare  times  and  product  configurations. 
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Figure  2.  Glove  study  concept  of  phase  2 


BaclQria 


GLOVE  BARRIER 

HAND  WASHING, 
S/VNITIZING 


food  industry.  Use  of  gloves,  alone, 
provides  insufficient  protection  from 
transmission  of  pathogenic  disease- 
causing  microbes  from  food  workers 
to  consumers.  Phase  2  of  this  study 
was  carried  out  to  determine  the  rela¬ 
tive  effectiveness  of  various  hand¬ 
washing  and  gloving  regimens  in  pre¬ 
venting  transmission. 

Analysis  of  the  data  for  the  dif¬ 
ferent  handwashing  and  gloving  regi¬ 
mens  was  carried  out  using  a  two  fac¬ 


tor  ANOVA  model.  Both  the  time  and 
product  factors  as  well  as  the  prod¬ 
uct  versus  factor  interaction  term 
were  significant  (P  <  0.05).  'fhe  in¬ 
teraction  is  significant  because  each 
product  began  at  the  same  baseline 
microbial  level,  but  the  levels  were 
different  from  one  another  at  the 
three  3-h  study  completion  time. 

As  illustrated  graphically  in 
Fig.  4,  Bare  hands/No  washing  (#5), 
Gloved  hands/No  washing  (#6), 


Figure  3.  Graphically  displays  the  data  obtained  from  the  surfaces  directly 
exposed  to  the  inoculated  ground  beef  for  each  product  configuration 


Figure  4.  Microbial  levels  of  E.  coli  on  hands  from  contaminated  ground  beef 
using  different  washing/gloving  regimens 


Configuration  Number 


level  found  on  the  hands  was  lower 
when  handw'ashing  was  employed 
between  glove  changes  (#10).  This  is 
also  probably  the  consequence  of  the 
residual  antimicrobial  activity  of  the 
handwashing  product  on  the  hand. 

In  conclusion,  bare  hands  with  a 
regimen  of  hourly  handwashing  and 
sanitizing  provided  significantly 
higher  hand  sanitization  levels  than 
any  of  the  five  other  regimens,  includ¬ 
ing  those  employing  gloves. 

CONCLUSION 

The  choice  of  and  compliance 
with  an  effective  regimen  is  essential 
for  food  protection.  It  is  clear  that  a 
policy  where  gloves  are  employed  to 
provide  no  bare  hand  contact  with 
ready-to-eat  food  is  not  a  panacea  and 
may  only  serve  to  provide  a  danger¬ 
ous  false  sense  of  security.  (Caution 
should  be  exercised  in  the  selection 
of  the  most  effective  regimen  for  ftxjd 
protection.  Additional  studies  should 
be  conducted  in  food  industry  set¬ 
tings  to  validate  the  most  effective 
regimen  of  hand  sanitization  for  food 
protection. 
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FoodNet  Update: 
1997  Preliminary 
Foodborne  Illness  Data 

Ralph  R.  Meerand  Scottie  L  Misner 


SUMMARY 

FoodNet  is  a  cooperative  effort  between  the  CDC,  USDA,  FDA,  and  national 
Emerging  Infections  Program  (EIP)  sites.  EIP  sites  consist  of  local  health  departments, 
academic  institutions  and  organizations  of  health  professionals.  The  goals  of  FoodNet 
are  to  ( 1 )  better  assess  the  incidence  of  foodborne  disease  in  the  U .  S . ,  (2)  identify  specific 
foodborne  diseases  that  are  associated  with  specific  foods  or  other  exposures, 
(3)  provide  a  network  to  allow  for  a  rapid  and  cooperative  response  to  foodborne  disease 
outbreaks,  and  (4)  evaluate  whether  new  food  safety  programs  have  an  effect  on  the 
incidence  of  foodborne  illness.  FoodNet  tracks  the  incidence  of  diarrheal  disease 
associated  with  seven  primary  foodborne  pathogens  (i.e.,  Campylobacter,  E.  coli 
0157:H7,  Salmonella,  Shigella,  Listeria,  Vibrio,  and  Yersinia.  In  1996,  FoodNet  data 
was  collected  from  two  states,  Oregon  and  Minnesota,  and  from  selected  counties  in 
California,  Georgia,  and  Connecticut.  The  population  for  the  1997  survey  totaled 
15,926,304  persons,  up  1 1%  from  1996.  The  number  of  laboratory-confirmed  diarrheal 
cases  associated  with  the  seven  bacterial  pathogens  was  8,031  in  1997.  Although  this 
represented  an  increase  of 709  cases  (9.6%)  from  1996,  when  adjusted  for  the  additional 
population  surveyed,  the  rate  per  1 00,000  persons  actually  decreased,  from  5 1 .3  in  1 996 
to  50.4  in  1997.  Campylobacter  was  the  most  frequently  isolated  target  bacterium 
isolated  from  cases  of  diarrhea,  followed  by  Salmonella,  Shigella,  E.  coli  0157:H7, 
Yersinia,  Listeria,  and  Vibrio.  A  seasonal  variation  was  seen,  with  isolation  of  most  of 
the  pathogens  increased  during  the  summer  months.  The  greatest  number  of  cases 
involved  children  between  one  and  ten  years  of  age.  With  regard  to  the  total  33  known 
deaths  in  1997,  Listeria  was  isolated  from  45%  of  the  cases,  followed  by  Salmonella 
at  36%  and  E.  coli  at  12%.  The  total  number  of  known  deaths  per  100,000  population 
in  1997  (0.21)  was  similar  to  that  seen  in  1996  (0.24). 
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Figure  1 .  Cases  per  1 00,000  by  pathogen  (all  sites)  -  1 996-left  bar,  1 997-right  bar  for  each 
pathogen  ‘final  1  996  data 


□  Campylobacter 

■  E.  coli0157:H7 

■  Listeria 

■  Salmonella 

□  Shigella 

□  Vibrio 

■  Yersinia 


Figure  2.  Percent  pathogen  by  site 


INTRODUCTION 

The  foodbome  disease  compon¬ 
ent  of  the  CDC’s  Emerging  Infections 
Program  (EIP)  is  known  as  the 
Foodborne  Disease  Active  Surveil¬ 
lance  Network,  or  FoodNet.  FoodNet 
is  a  cooperative  effort  between  the 
CDC,  United  States  Department  of 
Agriculture  (USDA),  Food  and  Drug 
Administration  (FDA),  and  national 
EIP  sites.  EIP  sites  consist  of  local 
health  departments,  academic  insti¬ 


tutions  and  organizations  of  health 
professionals.  The  initial  goals  of 
FoodNet  were  to  (1)  better  assess  the 
incidence  of  foodborne  disease 
in  the  U.S.,  (2)  identify  specific 
foodborne  diseases  that  are  assoc¬ 
iated  with  specific  foods  or  other 
exposures,  and  (3)  provide  a  network 
to  allow  for  a  rapid  and  cooperative 
response  to  foodborne  disease  out¬ 
breaks  (3).  Additionally,  data  from 
subsequent  years  will  be  used  to 


evaluate  whether  new  food  safety 
programs  (e  g.,  HACCP  implementa¬ 
tion  by  meat  and  poultry  processors) 
has  an  affect  on  the  incidence  of 
foodborne  illness  (5). 

The  problem  of  underrefKjrting 
cases  of  foodbome  illness  in  “passive” 
or  self-reix)rting  surveillance  systems 
is  significant  (5,  6,  7).  Unlike  passive 
surveillance  systems,  which  rely  on 
the  voluntary  reporting  of  foodborne 
illnesses  (by  physicians,  other  health 
care  providers,  and  health  depart¬ 
ments),  FoodNet  is  an  active  surveil¬ 
lance  system  in  which  public  health 
officials  regularly  contact  EIP  sites  to 
identify  potential  cases  of  foodborne 
disease.  FoodNet  tracks  the  incidence 
of  diarrheal  disease  associated  with 
the  isolation  of  seven  primary 
foodbome  pathogens:  Campylobacter, 
E.  coli  0157:H7,  Salmonella,  Shi¬ 
gella,  Listeria,  Vibrio,  and  Yersinia. 

The  collection  of  FoodNet  data 
began  January  1, 1997.  A  summary  of 
the  1996  data  has  previously  been 
published  (49.  In  19%,  FoodNet  data 
was  collected  from  five  sites  (the  states 
of  Oregon  and  Minnesota,  and  selected 
counties  in  California,  Georgia,  and 
Conneaicut).  Data  from  1997  includes 
additional  counties  in  Connecticut 
and  Georgia.  Also  in  1997,  data  col¬ 
lection  for  illness  caused  by  the  para¬ 
sites  Cyclospora  and  Cryptospor¬ 
idium  began  in  four  sites. 

METHODS 

Preliminary  data  from  the 
USDA’s  April  1998  report  to  congress 
entitled  “FoodNet:  An  Active  Surveil¬ 
lance  System  for  Bacterial  Foodborne 
Disease  in  the  United  States”  was 
reviewed  and  summarized  in  the 
subsequent  sections.  The  survey 
period  covered  January  1,  1997,  to 
December  31,  1S>97. 


RESULTS 

The  population  total  for  the  1997 
survey  was  15,926,304  persons 
(based  on  1996  census  figures).  The 
total  population  base  increased  11% 
from  1996  because  of  the  addition  of 
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Figure  3.  Seasonal  variation 


Figure  4.  Age  distribution  for  all  pathogens 


counties  in  Connecticut  and  Georgia. 
The  number  of  laboratory-confirmed 
diarrheal  cases  associated  with 
the  isolation  of  the  seven  bacterial 
pathogens  was  8,031  in  1997,  com¬ 
pared  with  7,322  in  1996.  Although 
this  represented  an  increase  of  709 
cases  (9.6%),  when  adjusted  for  the 
increased  population  surveyed,  the 
rate  per  100,000  persons  actually 
decreased  from  51.3  in  1996  to  50.4 
in  1997.  A  total  of  517  cases  of  ill¬ 
ness  were  associated  with  the  two 
parasites  (468  Cryptosporidium  and 
49  Cyclospora). 


During  1997  as  well  as  1996, 
Campylobacter  was  the  most  fre¬ 
quently  isolated  target  bacterium 
isolated  from  cases  of  diarrhea,  fol¬ 
lowed  by  Salmonella,  Shigella,  E.  coli 
0157:H7,  Yersinia,  Listeria,  and 
Vibrio  (Fig.  1).  Figure  2  depicts  the 
percent  of  diarrheal  cases  per  FIP  site 
in  which  the  respective  pathogens 
were  identified.  Salmonella  was  the 
second  most  commonly  isolated 
pathogen  in  diarrhea  cases  at  all  sites 
except  in  Georgia.  Where  Shigella 
was  the  second  most  commonly 
isolated  pathogen.  Similar  to  the 


pattern  seen  with  the  1996  data,  a 
seasonal  variation  was  demonstrated, 
with  an  increase  in  the  isolation  of 
most  of  the  pathogens  during  the 
summer  months  (Fig.  3).  The 
exception  to  this  trend  was  the 
isolation  of  Yersinia  ftx)m  more  diarrheal 
cases  during  December,  January,  and 
February  than  during  the  next  high¬ 
est  three-month  period  of  March, 
April,  and  May  (53  versus  29  cases, 
respectively).  Figure  4  shows  the  dis¬ 
tribution  by  age  of  diarrheal  cases 
from  which  the  target  pathogens 
were  isolated.  The  1997  distribution 
was  similar  to  that  of  1996,  with  the 
greatest  number  of  cases  involving 
children  between  one  and  ten  years. 
Depicted  in  Fig.  5  is  the  number  of 
known  deaths  as  a  percent  of  the 
total  number  of  pathogen-specific 
cases.  Of  the  total  33  known  deaths 
in  1997,  Listeria  was  isolated  from 
45%  of  the  cases,  followed  by  Sal¬ 
monella  (36%)  and  E.  coli  (12%). 
In  comparison,  of  the  total  34  known 
deaths  in  1996,  Salmonella  was 
isolated  from  47%  of  the  cases,  followed 
by  Listeria  (26%),  and  Campylo¬ 
bacter  (12%).  The  total  number 
of  known  deaths  per  10(),()()0  pop¬ 
ulation  in  1997  (0.21)  was  similar 
to  that  seen  in  1996  (0.24).  It  is 
important  to  note  that  the  deaths  may 
or  may  not  have  been  caused  by  the 
pathogen  rather  an  underlying  illness. 
In  addition,  no  outcome  was  known 
in  20%  of  the  cases. 


DISCUSSION 

Data  pertaining  to  FoodNet 
will  continue  to  be  collected  over  a 
number  of  years  in  order  to  observe 
and  establish  trends  and  to  attempt 
to  evaluate  the  effectiveness  of 
control  strategies.  FoodNet  data  will 
also  be  used  for  other  surveillance 
strategies  to  better  understand  the 
extent  and  etiology  of  foodborne 
illness.  With  regard  to  additional 
plans  for  Ft)odNet,  starting  in  Janu¬ 
ary  of  1998  all  sites  are  scheduled  to 
begin  surveying  cases  of  diarrheal 
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Figure  5.  Known  fatality  rate  for  pathogen  positive  persons 


disease  associated  with  the  isolation 
of  Cryptosporidium  and  Cyclospora. 
Population  surveys  and  case-control 
studies  are  being  conducted  on 
the  above  data  to  identify  specific 
behaviors,  such  as  types  of  foods 
consumed  and  preparation  practices, 
that  are  associated  with  development 
of  pathogen-specific  illnesses.  In 
1998,  seven  counties  in  the  state  of 
New  York  and  five  counties  in  Mary¬ 
land  will  be  added  to  the  survey 
population  base. 

The  true  occurrence  of  food- 
borne  disease  and  its  burden  to  health 


and  economics  continues  to  be  an 
area  of  controversy  and  debate.  One 
of  the  limitations  to  obtaining  this 
information  is  the  lack  of  sufficient 
surveillance  support  and  information 
( 1,  2).  FoodNet  is  a  step  toward  the 
development  of  appropriate  surveil¬ 
lance  programs  that  will  ultimately 
provide  the  data  necessary  to  assess 
the  impact  of  foodborne  illness  and 
provide  direction  for  prevention  and 
control  measures.  Since  the  prepara¬ 
tion  of  this  manuscript  other  infor¬ 
mation  on  the  FoodNet  1997  data  has 
been  reported  (3).  In  addition,  the 


1997  FoodNet  summary  report  is  now 
available  on  the  World  Wide  Web  at 
www.cdc.gov/ncidod/dbmd/foodnet/ 
foodnet.htm. 
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3-A  Sanitary  Standards  Focus 


Basic  Sanitary  Criteria 
FOR  Food  and  Dairy  Equipment 

Thomas  M.  Gilmore,’  Lyle  Clem,^  and  Vince  Mills^ 


SUMMARY 

The  basic  criteria  for  hygienic  food 
and  dairy  equipment  to  meet  U.S. 
expectations  follow.  Guidelines  for 
material  selection,  fabrication,  and  design 
are  included.  These  basic  criteria  can 
serve  as  an  informal  inventory  of  sanitary 
criteria  that  should  be  accounted  for  when 
reviewing  equipment.  The  criteria  are 
largely  based  on  those  found  in  3-A 
Sanitary  Standards  but  also  refer  to  those 
of  the  European  Hygienic  Equipment 
Design  Group.  These  basic  design  features 
should  be  included  in  standards  used  for 
specific  processes  and  products. 

INTRODUCTION 

The  sanitary  or  hygienic  design  of  dairy  and  food 
processing,  handling,  and  packaging  equipment  (here¬ 
after,  “equipment”)  is  the  equipment  manufacturer’s  obligat¬ 
ion.  The  obligation  may  also  be  considered  a  trade  obli¬ 
gation,  a  moral  obligation,  and,  of  course,  the  requisite 
legal  obligation.  Self-interest  and  pride  are  also  motivating 
forces  for  suppliers  to  provide  sanitary  equipment. 

The  desire  and  indeed  the  requirement  for  the  food 
industry  is  to  provide  wholesome,  clean  products  that 
are  free  from  health  hazards,  so  that  as  a  result,  consumers 
have  trust  in  the  plants  and  personnel  processing  the  food 
they  consume;  this,  in  turn,  is  good  for  trade.  Companies 
rely  on  their  reputations  and  are  morally  obliged  to  uphold 
consumer  trust.  There  is  also  the  obvious  legal  obligation 
to  protect  their  customers  and  ultimately  the  consumer 
by  constructing  equipment  that  improves  the  quality  and 
assures  the  safety  of  products  ultimately  sold  for  consump¬ 
tion.  In  instances  where  health  and  safety  of  food  prod¬ 
ucts  is  in  doubt,  litigation  often  entangles  processors, 
equipment  manufacturers,  marketers,  and  anyone  else 
associated  with  the  particular  products.  Results  of  these 
proceedings  may  be  very  damaging,  in  some  cases  caus¬ 
ing  a  company  to  cease  operating  altogether.  Due  dili¬ 


gence  exercised  by  manufacturers  to  meet  legal  require¬ 
ments,  maintain  high  sanitary  design  standards,  and 
keep  thorough  records  of  production  will  pay  dividends 
of  high  consumer  trust  and  enhanced  ability  to  compete 
in  the  marketplace. 

I’his  article  will  outline  the  basic  sanitary  criteria  and 
can  serve  as  an  informal  checklist  of  sanitary  criteria  that 
form  the  essential  framework  of  3-A  Sanitary  Standards. 
The  individual  3-A  Sanitary  Standards  and  3-A  Practices 
should  be  consulted  for  details.  Currently,  there  are  63 
3-A  Sanitary  Standards  for  various  types  of  equipment  and 
nine  3-A  Accepted  Practices  covering  as  many  systems. 

OBJECTIVES 

'fhe  objectives  of  3-A  Sanitary  Standards  or  any  other 
hygienic  guidelines  are  to  provide  criteria  applicable  to 
food  and  dairy  equipment  to  insure  that;  (1)  it  is  either 
cleanable  by  circulating  chemical  solutions  and  water 
rinses,  manually  (after  complete  or  partial  disassembly) 
using  chemical  solutions  and  water,  or  cleanable  by  a 
combination  of  these  methods;  (2)  the  product  contact 
surfaces  can  be  easily  inspected;  and  (3)  the  product  is 
protected  from  contamination.  In  short,  the  public  health 
protection  of  product  contact  surfaces  is  the  main 
concern,  and  3-A  Sanitary  Standards  are  written  with  these 
objectives  paramount,  using  the  best  available  technol¬ 
ogy.  By  suitable  understanding  and  application  of  the.se 
principles,  the  manufacturer  can  fabricate  equipment 
meeting  state-of-the-art  hygienic  criteria. 

The  following  discussion  is  limited  to  general  sani¬ 
tary  specifications  for  equipment.  It  is  mainly  concerned 
with  the  intimate  substantive  criteria  for  product  contact 
surfaces. 


DEFINITION  OF  TERMS 

To  understand  the  basic  sanitary  criteria  in  this  ar¬ 
ticle,  definitions  of  terms  commonly  used  in  3-A  Sanitary 
Standards  are  necessary.  Surfaces  are  defined  as  follows; 

•  “Product  contact  surfaces  shall  mean  all  surfaces 
which  are  exposed  to  the  product  and  surfaces 
from  which  liquids  or  materials  may  drain,  drop, 
diffuse,  or  be  drawn  into  the  product.” 


834  Dairy,  Food  and  Environmental  Sonitotion  -  DECEMBER  1998 


•  “Solution  contact  surfaces  shall  mean  the 
interior  surfaces  of  the  equipment  or  system 
which  are  used  exclusively  for  supply  and  recir¬ 
culation  of  cleaning  and/or  sanitizing  solutions, 
except  those  used  to  supply  concentrated  clean¬ 
ing  and/or  sanitizing  materials  to  the  point  of  use.” 

•  “Splash  contact  surfaces  shall  mean  other 
nonproduct  contact  surfaces  that  during  normal 
use  are  subject  to  accumulation  of  soil  and  which 
require  routine  cleaning.” 

•  “Nonproduct  contact  surfaces  shall  mean  all  other 
exposed  surfaces.” 

The  following  definitions  found  in  3-A  Sanitary 
Standards  are  unique  to  usage  in  the  United  States: 

•  “Mechanical  cleaning  or  mechanically  cleaned 
shall  mean  soil  removal  by  impingement,  circul¬ 
ation,  or  flowing  chemical  detergent  solutions 
and  water  rinses  onto  and  over  the  surfaces  to  be 
cleaned  by  mechanical  means  in  equipment  or 
systems  specifically  designed  for  this  purpose.” 

•  “Cleaned  in  place  (CIP)  shall  mean  mechanical 
cleaning  of  equipment,  the  cleanability  of  which 
has  been  sufficiently  established  such  that  all 
product  or  solution  contact  surfaces  do  not  have 
to  be  readily  accessible  for  inspection  (for 
example,  silo-type  tanks  or  welded  pipelines).” 

•  “Manual  (COP)  cleaning  shall  mean  soil  removal 
when  the  equipment  is  partially  or  totally  disas¬ 
sembled.  Soil  removal  is  effected  with  chemical 
solutions  and  water  rinses  with  the  assistance  of 
one  or  a  combination  of  brushes,  nonmetallic 
scouring  pads  and  scrapers,  high  or  low  pressure 
hoses  and  tank(s)  which  may  be  fitted  with  recir¬ 
culating  pump(s),  and  with  all  cleaning  aids 
manipulated  by  hand.” 

CIP  cleaning  is  considered  a  special  case  of  mechani¬ 
cal  cleaning  of  equipment  that  cannot  be  dismantled,  so 
that  only  representative  product  contact  surfaces  are 
exposed  for  visual  inspection  and  verification  of  cleaning 
effectiveness.  In  contrast,  mechanical  cleaning  of  equip¬ 
ment,  although  done  by  circulating  fluids,  requires 
periodic  disassembly  to  expose  all  or  nearly  all  of  the  prod¬ 
uct  contact  area  for  visual  inspection. 

Additional  terms  related  to  equipment  design  are  the 
following: 

•  “Close  coupled  shall  mean  mating  surfaces  or  other 
juxtaposed  surfaces  that  are  less  than  twice  the 
nominal  diameter  or  cross  section  of  the  mating 
surfaces  or  a  maximum  of  5  in.  (127  mm).” 

•  “Corrosion  resistant  shall  mean  the  surface  has  the 
property  to  maintain  its  original  surface  charac¬ 
teristics  for  its  predicted  service  period  when  ex¬ 
posed  to  the  conditions  encountered  in  the  envi¬ 
ronment  of  intended  use,  including  expected  con¬ 
tact  with  product  and  cleaning,  sanitizing,  or  ster¬ 
ilization  compounds  or  solutions.” 

•  “Dead  end  shall  mean  an  area  or  space  wherein  a 
product,  ingredient,  cleaning,  or  sanitizing  agent. 


or  other  extraneous  matter  may  be  trapped,  re¬ 
tained,  or  not  completely  displaced  during  opera¬ 
tional  or  cleaning  procedures.” 

•  “Easily  or  readily  accessible  shall  mean  a  location 
which  can  be  safely  reached  by  an  employee  from 
the  floor,  platform,  or  other  permanent  work  area.” 

•  “Readily  or  easily  removable  shall  mean  quickly 
separated  from  the  equipment  with  the  use  of 
simple  hand  tools  if  necessary.” 

•  “Simple  hand  tools  shall  mean  implements  nor¬ 
mally  used  by  operating  and  cleaning  personnel 
such  as  a  screwdriver,  wrench,  or  mallet.” 

•  “Substantially  flush  shall  mean  mating  surfaces  or 
other  juxtaposed  surfaces  shall  be  within  1/32  in. 
(0.794  mm).” 

MATERIALS 

The  selection  of  corrosion-resistant,  nonabsorbent, 
and  nontoxic  materials  suitable  for  the  environment  of 
intended  use  is  the  prerequisite  to  fabricating  hygienic 
food  and  dairy  equipment.  Most  3-A  Sanitary  Standards 
contain  the  following  criteria  as  suitable  for  the  majority 
of  the  product  contact  area: 

“Product  contact  surfaces  shall  be  of  stainless  steel 
of  the  American  Iron  and  Steel  Institute  (AISI)  300  Series' 
or  corresponding  Alloy  Cast  Institute  (ACI)  types-’,  or  metal 
which  under  conditions  of  intended  use  is  at  least  as  cor¬ 
rosion  resistant  as  stainless  steel  of  the  foregoing  types, 
and  is  nontoxic  and  nonabsorbent.” 

The  following  allowance  is  made  when  300  Series 
Stainless  Steels  are  not  functionally  suitable: 

“Optional  metal  alloy  may  be  used  in  specified 

areas  of  the  equipment,  but  only  in  applications 

requiring  disassembly  and  manual  cleaning.” 

The  AISI  300  Series  Stainless  Steels  are  frequently  se¬ 
lected  as  the  metal  of  choice  in  the  manufacture  of  food 
processing  equipment.  Type  304  Stainless  Steel  is  most 
prevalent,  with  Type  316  or  Type  316L  being  selected 
for  use  in  moderate  to  corrosive  environments.  Where 
welding  is  done,  carbon  content  should  not  exceed  0.08% 
and,  although  not  currently  covered  in  3-A  Sanitary  Stan¬ 
dards,  sulfur  content  should  not  exceed  0.03%. 

The  criteria  as  worded  allow  metals  equivalent  to  the 
AISI  300  Series  to  be  used.  Table  1  is  a  listing  of  typical 
equivalent  metals.  To  use  metals  other  than  the  AISI  300 
Series,  ACI  types,  or  those  in  Table  1,  it  is  incumbent  upon 
the  fabricator  to  verify  the  required  equivalence  or  to 
assure  that  the  requirements  for  nontoxicity,  nonabsor¬ 
bency,  and  corrosion  resistance  have  been  met. 

In  addition  to  the  above,  electroplating  with  chro¬ 
mium  and  nickel  is  allowed  on  specified  components 
when  necessary  for  functional  reasons.  The  use  of  “dairy 
metal”  or  nickel-bronze  alloy  is  prohibited. 

Certain  nonmetals  may  be  used  for  product  contact 
where  necessary  for  functional  reasons  and  only  on  speci¬ 
fied  components.  For  rubber  and  plastic  materials,  there 
are  3-A  Sanitary  Standards  that  these  materials  must  meet. 
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TABLET.  Optional  Metal  Alloy^ 


Oj^tiortil  iiical  jiIIavs  hsvin*  the  tallowing cempositionj  irc  cximplcs  coi\s<ilcrcd in  compjiancc  with  Section  Cl.  1 
herein.  IPereenlaijes  ure  tnjximiim  utilesi  range  is  given.) 


Metal  alloys  or  metals  other  than  the  above  may  be  as  corrosion  resistant  as  300  Series  Stainless  steel.  This  may  be 
shown  when  metal  alloys  or  metals  are  tested  in  accordance  with  ASTM  G3 1  Laboratory  Immersion  Corrosion  Testing 
of  Metals  and  have  a  corrosion  rate  of  less  than  1 0  mil  per  year.  The  test  parameters  such  as  the  type  of  chemical(s), 
their  concentration(s),  and  temperahire(s)should  be  representative  of  cleaning  and  sanitizing  conditions  used  in  dairy 
equipment.  Alloys  containing  lead,  teachable  copper,  or  other  toxic  metals  should  not  be  used. 


FABRICATION 


Figure  1.  Square  corner/ radius 


This  section  considers  design  features  necessary  to 
insure  that  product  contact  surfaces  are  cleanable, 
drainable,  and  inspectible,  and  that  the  equipment  pro¬ 
tect  product  from  contamination.  The  most  important  fab¬ 
rication  criterien  is  surface  finish  or,  more  correctly,  sur¬ 
face  texture.  A  suitably  smooth  finish  is  synonymous  with 
the  ability  for  unwanted  soil  to  be  removed  from  a  sur¬ 
face.  For  food  and  dairy  equipment,  field  experience  has 
demonstrated  that  a  finish  at  least  as  smooth  as  a  No.  4 
finish  on  stainless  steel  sheets  that  are  free  of  surface  im¬ 
perfections  is  acceptable.  There  are  various  methods  to 
meet  the  No.  4  requirement.  One  is  successive  polishing 
to  a  final  finish  as  obtained  with  1 50  grit  silicone-carbide. 
A  combination  of  grit  finish  and  electopolish  may  be  used 
or  another  method  so  long  as  the  finish  is  equivalent  to  a 
No.  4.  An  additional  quantitative  specification  on  finish 
is  a  maximum  roughness  average  (R^)  of  32  microinch  or 
0.80  micron.  A  2B  cold  rolled  finish  is  acceptable  so  long 
as  the  final  fabricated  form  is  free  of  imperfections. 

The  preferred  method  of  joining  metallic  components 
is  by  butt  welding  (Fig.  1).  The  welded  area  and  depos¬ 
ited  weld  metal  shall  be  as  substantially  corrosion  resis¬ 
tant  as  the  parent  metal  and  welded  areas  on  product  sur¬ 
faces  must  be  as  smooth  as  the  parent  material,  i.e..  No.  4 
finish  (32  microinch  or  0.80  micron  R^).  This  means  grind- 


ACCEPTABLE 


(REQUIRED  SIZE  OF  RADIUS 
DEPENDS  UPON  APPUCATION) 

ing  is  usually  required  to  produce  a  flush,  smooth  joint.  If 
welding  is  not  possible,  interference  fits  may  be  used,  but 
they  must  also  produce  a  finish  at  least  equivalent  to  a 
No.  4  and  be  free  of  imperfections. 

Sanitary  stainless  steel  tubing  joined  by  butt  welding 
is  a  particular  challenge,  because  the  product  contact  sur¬ 
face  of  the  finished  welded  joint  cannot  be  polished.  For 
sanitary  applications.  Gas  Tungsten  Arc  Welding  (GTAW) 
commonly  referred  to  as  TIG  (Tungsten  Inert  Gas)  weld¬ 
ing,  is  the  most  appropriate  process  for  sanitary  welds 
for  equipment  and  pipework.  The  welding  procedures, 
whether  manual  or  automated  orbital,  must  insure  uni¬ 
form  and  complete  penetration  of  the  welded  surfaces. 
Penetration  of  the  root  head  into  the  bore  shall  be  kept  to 
a  minimum.  Unpolished  TIG  welds  of  high  quality  have 
surface  roughness  of  3  to  4  micron  R^,  whereas  values  of 
7  to  8  micron  R^  are  more  likely  on  industry  standard 
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Figure  2.  Internal  angles  and  earners 


Figure  5.  Drainage  of  pipes 


Figure  6.  Acceptable  shields  and  covers 


Figure  4.  Drainage  of  vessels 
UNACCEPTABLE 


ACCEPTABLE 


welds.  Welds  with  these  higher  values,  which  are  higher 
than  ideal,  may  require  additional  time  to  be  mechani¬ 
cally  cleaned.  Welds  with  roughness  of  >  8  micron  are 
not  acceptable  for  hygienic  application. 

A  major  concern  for  the  processor  and  fabricator  is 
ability  to  clean  and  inspect  the  equipment.  In  addition  to 
the  finish,  the  other  important  parameters  to  be  consid¬ 
ered  are  comers  (angles),  radii,  drainage,  ease  of  disas¬ 
sembly,  shielding,  use  of  springs  and  threads  in  contact 
with  product  and  supports,  and  exterior  surfaces  (Fig.  2 
and  3). 

Being  able  to  drain  all  product  contact  surface  ex¬ 
cept  for  normal  surface  adherence  is  necessary.  Ideally, 
all  surfaces,  including  appurtenances  and  weldments 
should  be  self-draining;  that  is,  drainable  without  opera¬ 
tor  intervention  (Fig.  5).  If  this  is  not  possible,  then  mini¬ 
mal  interaction  by  the  operator  to  cause  drainage  to  oc¬ 
cur  is  acceptable.  Proper  slope  in  piping,  tank  bottoms 
(Fig.  4)  and  bridges  (  Fig.  6)  are  necessary  for  proper  drain¬ 
age.  If  mounting  of  a  valve  or  other  appurtenance  is  cru¬ 
cial  to  draining,  they  should  be  labeled  to  show  the  cor¬ 
rect  mounting  angle.  Large  flat  surfaces  are  not  accept¬ 
able. 
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TABLE  2.  Groove  radii  dimensions  for  standard  O-rings 


O-Ring  Cross  Section, 
Nominal  (AS  568^) 

O-Ring  Cross  Section, 
Actual  (AS  568) 

O-Ring  Cross  Section, 
Actual  (ISO  3601-1 ') 

Minimum  Groove 
Radius 

1/16  in. 

0.070  in. 

1.80  mm 

0.016  in.  (0.406  mm) 

3/32  in. 

0.103  in. 

2.65  mm 

0.031  in.  (0.787  mm) 

1/8  in. 

0.139  in. 

3.55  mm 

0.031  in.  (0.787  mm) 

3/16  in. 

0.210  in. 

5.30  mm 

0.062  in.  (1.575  mm) 

1/4  in. 

0.275  in. 

7.00  mm 

0.094  in.  (2.388  mm) 

Because  visual  inspection  is  usually  necessary  and 
manual  cleaning  may  be  required  at  times,  equipment  and 
associated  parts  must  be  readily  accessible  and  easily 
removable.  The  functional  definitions  previously  stated 
are  useful.  Additionally,  it  is  important  that  there 
be  as  few  removable  parts  as  necessary  and  that  these 
should  require  few  operations  to  dismantle.  Ideally,  dis¬ 
mantling  can  be  done  without  tools.  If  tools  are  required, 
they  should  be  limited  to  screwdrivers,  wrenches,  soft- 
faced  mallet  and  pliers— that  is  to  say,  tools  normally  found 
in  the  processing  area.  Equipment  designed  to  be 
frequently  dismantled  should  not  require  the  operator  to 
search  for  special  tools  or  utilize  specialized  mechanical 
skills. 

Corners  and  radii  are  other  concerns  as  they  are  used 
in  the  design  and  fabrication  processes.  First,  let  us  de¬ 
fine  a  corner,  using  mathematic  concepts.  An  inside  cor¬ 
ner  is  one  formed  by  the  conjunction  of  two  or  more  plane 
surfaces  that  form  the  angle(s)  of  less  than  135°.  An  out¬ 
side  corner  is  one  formed  by  the  conjunction  of  two  or 
more  plane  surfaces  with  exterior  (nonincluded  angle  [s]) 
less  than  225°.  In  general,  it  is  the  practice  that  inside 
angles  are  rounded  and  smooth,  having  radii  as  large  as 
possible  for  practical  operation  and  fabrication,  and  shall 
be  so  located  as  to  be  readily  accessible  for  cleaning  (Fig. 
6  and  7).  No  minimum  requirements  are  demanded  for 
outside  corners  except  that  there  be  no  sharp  external 
edges.  Examples  of  acceptable  design  technique  for  cor¬ 
ners  and  radii  are  shown  in  Figures  1  and  2. 

The  radii  requirements  for  inside  angles  of  less  than 
135°  may  range  from  0.75  in.  (19.1  mm)  where  tank  heads 
join  the  lining  to  0.125  in.  (3.18  mm)  in  other  product 
areas.  Usually,  a  0.25  in.  (6.35  mm)  radius  is  the  largest 
preferred  one  required  for  sanitary  reasons.  If  smaller 
radii  are  required,  they  must  be  limited  to  specified  areas 
of  the  equipment  and  usually  require  mechanical  cleaning. 

O-ring  grooves  and  gasket  grooves  are  also  important 
to  hygienic  design.  Typical  sanitary  O-ring  grooves  are 
listed  in  Table  2.  In  general,  grooves  in  other  gaskets  shall 
be  no  deeper  than  their  width  and  gasket  retaining  grooves 
shall  not  exceed  0.25  in.  (6.35  mm)  in  depth  or  be  less 
than  0.25  in.  (6.35  mm)  wide.  The  use  of  O-ring  seals  in 
the  U.S.  is  accepted  if  they  are  properly  positioned  and 
the  grooves  machined  to  allow  cleaning.  This  means  the 
O-ring  and  its  groove  can  be  exposed  to  circulating  clean¬ 
ing  solutions  or  manually  cleaned.  It  is  usually  necessary 
to  have  movement  of  the  seal,  such  as  pulsing  a  valve  stem. 


Figure  7.  Equipment  supports  and  mountings 
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Figure  8.  Acceptable  Sanitary  Thread 
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to  mechanically  clean  O-rings.  Static  O-rings  require 
manual  cleaning.  The  European  Hygienic  Equipment  De¬ 
sign  Group  (EHEDG),  representing  European  hygienic 
interests,  recommends  against  O-rings  usage  unless  they 
give  a  flush,  static  seal  and  are  mounted  in  such  a  way  as 
to  ensure  to  that  the  area  of  steel  covered  by  the  rubber 
on  the  product  side  is  not  influenced  by  thermal  expan¬ 
sion.  As  stated  previously,  the  preferred  method  of  join¬ 
ing  is  welding,  with  nonpermanent  joints  used  only  w'hen 
necessary. 
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Figure  9.  Mounting  of  sensors 

UNACCEPTABLE  ACCEPTABLE 


Figure  1 0.  Conveyor  roller  construction 
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Threads  shall  not  be  used  in  contact  with  the  prod¬ 
uct.  There  are  a  few  exceptions  to  this,  for  example  in 
pumps.  If  threads  must  be  used,  they  shall  be  the  Ameri¬ 
can  Standard  Stub  ACME  Thread  (Fig.  8).  The  threaded 
angles  shall  be  not  less  than  60°  and  shall  have  not  more 
than  eight  threads  to  the  inch  (25.4  mm),  nor  less  than 
0.625  in.  (1 5.88  mm)  major  basic  diameter.  The  length  of 
the  nut  shall  not  exceed  3/4  of  the  basic  thread  diameter. 
The  nut  shall  be  of  the  open  type.  Equipment  with  these 
exposed  threads  must  be  designed  for  manual  cleaning. 
Another  acceptable  option  is  to  use  enclosed  threads,  in 
which  case  thread  type  is  optional. 

The  use  of  springs  and  bearings  in  product  contact 
zones  is  at  times  unavoidable.  If  springs  are  used,  they 
must  be  smooth  and  have  at  least  0.09375  in.  (2.38  mm) 
opening  between  all  coils  when  the  spring  is  in  the  free 
position.  Bearings,  often  a  hygienic  challenge,  must  be 
either  sealed  or  self-lubricating  bearings  and  should  be 
located  outside  the  product  contact  zone.  If  bearings  must 
be  in  the  product  zone,  one  should  use  food-grade  mate¬ 
rials  such  as  plastic  or  polytetraf  luoroethylene  polymers, 
which  require  no  lubrication. 

Mechanical  seals  are  sometimes  required  on  rotating 
shafts  and  are  used  in  pumps.  A  project  to  develop  3-A 
Sanitary  Standards  for  mechanical  seals  was  initiated  in 
October  1996.  For  now,  mechanical  seals  with  product 
contact  should  be  nonabsorbent,  nontoxic,  and  easily 
removable  and  cleanable. 

Many  food  and  dairy  operations  require  agitation. 
Horizontal  agitators  shall  be  easily  demountable  and  have 
a  rotary  seal.  When  removed,  the  sleeve  through  the  ves¬ 
sel  shall  be  free  from  obstruction  and  accessible.  The  ver¬ 
tical  type  may  he  removable.  This  agitator  shall  have  ac¬ 
cessible  sanitary  couplings  and  interior  angles  shall  be 


radius.  When  a  bottom  support  is  required,  it  shall  not 
interfere  with  vessel  draining  and  all  surfaces  of  the  bot¬ 
tom  of  the  support  shall  be  accessible  for  cleaning  and 
inspection.  The  opening  through  the  bridge  or  cover  for 
the  agitator  shaft  shall  be  of  sufficient  size  to  allow  clean¬ 
ing  and  shall  be  protected  against  the  entrance  of  foreign 
material.  Direct  connected  or  nonremovable  agitators  shall 
have  an  annular  space  of  at  least  one  inch  (25.4  mm)  be¬ 
tween  the  shaft  and  the  inside  diameter  of  the  opening  to 
the  tank.  The  blades  shall  be  so  shaped  and  located  to 
allow  cleaning  and  visual  inspection. 

Because  product  contact  surface  definitions  include 
“...and  surfaces  from  which  liquids  may  drain,  drop.. ..into 
the  product,”  shielding  is  often  necessary,  especially  if 
the  product  zone  is  open.  When  designing  equipment, 
one  needs  to  imagine  the  worst  case  scenario  in  deter¬ 
mining  where  to  locate  shielding  (Fig.  6). 

Dead  ends  should  be  avoided  if  at  all  possible.  If  a 
dead  end  is  unavoidable,  it  must  be  as  short  as  possible. 
3-A  requirements,  with  one  exception,  specify  that  dead 
legs  “...be  not  more  than  the  smaller  of  twice  the  nominal 
diameter  of  the  piping  or  inlet  passage  or  5  in.  ( 1 27  mm).” 
The  EHEDG  recommends  that,  for  pipe  diameters  of  25 
mm  or  larger,  the  dead  leg  shall  be  less  than  28  mm.  For 
smaller  pipe  diameters,  the  dead  leg  should  be  smaller 
than  the  pipe  diameter  (Fig.  9).  Close  coupled  valves  fol¬ 
low  the  same  3-A  recommendations. 

Another  potential  harborage  of  organic  matter  is  the 
shadow  area.  Shadow  areas  may  be  caused  by  misalign¬ 
ment  or  may  be  due  to  faulty  design.  Although  not  a  dead 
leg,  shadow  areas  do  not  allow  for  complete  displacement 
of  product  or  other  liquids  and  hence  are  not  cleanable. 
They  may  also  not  allow  proper  fluid  contact  during  me¬ 
chanical  cleaning.  ITte  EHEDG  has  several  test  methods 
to  evaluate  in-place  cleanability  and  are  useful  in  identi¬ 
fying  dead  legs  or  shadow  areas. 

Equipment  framing  and  supports  should  be  simply 
designed  to  eliminate  complex  angles  or  inaccessible  ar¬ 
eas.  The  objective  is  to  eliminate  flat  surfaces,  cracks, 
crevices,  or  other  depressions  that  can  harbor  organic 
residue  (Fig.  7  and  10).  It  is  also  necessary  to  have  suffi¬ 
cient  clearance,  usually  4  in.  (101.6  mm),  between  the 
lowest  part  of  the  frame  and  the  floor  to  allow  for  clean¬ 
ing.  If  the  equipment  is  permanently  mounted,  it  should 
be  sealed  to  the  base  and  be  located  so  as  to  provide  a 
minimum  clearance  of  one  inch  (25.4  mm)  from  the  near¬ 
est  adjacent  part.  Legs  should  be  smooth,  with  rounded 
ends,  and  have  no  exposed  threads.  Legs  made  of  hollow 
stock  are  sealed  (Fig.  7). 

Nonproduct  zones  are  made  up  of  exterior  surfaces 
and  other  surfaces  isolated  from  product  contact  as  de¬ 
fined  herein.  These  surfaces  should  be  relatively  smooth, 
without  pockets  or  crevices,  and  nonabsorbent  —  that  is, 
fabricated,  finished,  and  arranged  to  prevent  liquid  or  soil 
accumulation.  These  surfaces  should  be  easy  to  clean.  The 
materials  should  be  corrosion-resistant  or  rendered  cor¬ 
rosion-resistant.  If  painted  or  coated,  the  materials  should 
be  suitable  for  food  contact  and  appropriate  for  the  envi¬ 
ronment  of  intended  use.  All  exterior  surfaces  shall  be 
self-draining. 
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Although  this  article  contains  some  design  criteria  for 
hygienic  equipment,  it  is  largely  an  attempt  to  provide 
the  fundamentals  from  a  goal-oriented  perspective.  The 
most  important  criteria  are  (1)  selection  of  materials  suit¬ 
able  for  the  product,  process  and  cleaning  regimen;  (2) 
design  and  fabrication  that  allows  all  surfaces,  especially 
product  surfaces,  to  be  cleaned  and  easily  inspected;  (3) 
design  and  installation  to  provide  for  self-draining  or  for 
being  easily  drainable;  and  (4)  design  and  fabrication  to 
protect  the  product.  Because  of  the  wide  variety  of  prod¬ 
ucts  and  processes,  it  is  easy  to  see  that  many  different 
types  of  equipment  each  requiring  its  own  peculiar  sani¬ 
tary  characteristics,  are  necessary.  These  differing  sani¬ 
tary  characteristics  are  related  to  an  understanding  of  the 
risks  and  microbial  sensitivities  of  the  products.  It  is  there¬ 
fore  necessary  to  select  the  fundamentals  that  apply  to  a 
specific  product  and  process  and  then  choose  the  appro¬ 
priate  material  and  detailed  design  criteria  from  recog¬ 
nized  sources. 
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'The  data  for  this  series  are  contained  in  the  AISI  Steel  Products  Manual,  Stainless  &  Heat  Resisting  Steels, 

November  1990,  Table  2-1,  p.  17-20.  Available  from  the  American  Iron  and  Steel  Society,  410  Commonwealth  Drive, 
Warrendale,  PA  15086;  412.776.1535. 

■'Steel  Founders  Society  of  America,  Cast  Metal  Federation  Building,  455  State  Street,  Des  Plaines,  IL  60016;  708.  299  9160. 
'Metal  alloys  or  metals  other  than  the  above  may  be  as  corrosion  resistant  as  300  Series  Stainless  steel.  This  may  be  shown 
when  metal  alloys  or  metals  are  tested  in  accordance  with  ASTM  G31  Laboratory  Immersion  Corrosion  Testing  of  Metals 
and  have  a  corrosion  rate  of  less  than  10  mil  per  year.  The  test  parameters  such  as  the  type  of  chemical(s),  their 
concentration(s),  and  temperature(s)  should  be  representative  of  cleaning  and  sanitizing  conditions  used  in  dairy  equip¬ 
ment.  Alloys  containing  lead,  leachable  copper,  or  other  toxic  metals  should  not  be  used. 

The  document  establishing  these  standard  dimensions  is  Aerospace  Standard  (AS)  568,  published  by  SAE,  400  Common¬ 
wealth  Drive,  Warrendale,  PA  15086;  412.776.4970. 

The  document  establishing  these  standard  dimensions  is  ISO  3601-1:  1988  (E),  published  by  the  International  Organ¬ 
ization  for  Standardization  (ISO),  1  Rue  de  Varembe,  Case  Postale  58,  CH  1  1211,  Geneva,  Switzerland;  41. 22.734. 1240. 
'This  list  is  not  to  be  considered  complete. 

"Both  CEN  and  ISO  are  developing  standards  covering  the  hygienic  design  of  equipment. 
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Reprinted  from  Guelph  Food  Technology  Centre  Newsletter,  October  1998,  Number  Fifteen 

Auditing  Your  Food 
Safety  System 

Ly  Jane  Dummer 


Tke  food  service  sector  is  very  diverse; 

extensively  documented  quality  manage¬ 
ment  systems  tkat  conform  to  ISO 
9000  standards  are  far  less  common  tkan 
in  food  manufacturing.  However,  tke 
food  service  sector  is  implementing  food  safety 
systems  and  HACCP  principles  in  tkeir  operations. 
As  you  can  imagine,  you  need  a  safe  food  kefore  you 
can  kave  a  quality  food,  so  it  makes,  sense  to  kuild 

ISO  on  top  of  solid  HACCP! 

So,  now  tkat  you  kave  a  Food  Safety  System 
an  d  HACCP  principles  in  place,  kow  do  you  know 
it  is  working  effectively?  By  conducting  a  Systems 

Audit. 

Wkat  is  an  Audit? 

A  systematic  and  independent  examination  to 
determine  wketker  activities  and  results  comply  witk 
tke  documented  procedures;  also  wketker  tkese  pro¬ 
cedures  are  implemented  effectively  and  are  suitakle 
to  ackieve  tke  okjectives. 

Tke  kenefits  of  auditing  a  Food  Safety  System 
include: 

•  providing  documented  evidence  of  due  dili¬ 
gence  in  managing  food; 

•  an  independent  and  okjective  review  of  tke 
effectiveness  of  your  system; 

•  maintaining  confidence  in  tke  system 
tkrougk  verifying  tke  effectiveness  of  tke 
controls; 


•  identifying  areas  for  improving  and  strengtk- 
ening  tke  system;  and 

•  reinforcing  awareness  of  food  sa  fety  manage¬ 
ment. 

How  do  you  Conduct  a  Systems  Audit? 

Tke  purpose  of  a  systems  audit  is  to  find  any 
weakness  in  tke  system  and  to  ensure  tkat  corrective 
action  is  taken.  Tkis  will  entail  taking  a  tkorougk, 
systematic  and  independent  review  of  all  or  part  of 
tke  Food  Safety  System. 

1.  Record  reviews  including  sanitation,  food 
safety  training,  equipment  calikration  and 
HACCP  records. 

2.  Analyzing  records  to  determine  if  food 
sa  fety  is  in  control. 

3.  Review  tke  facility  to  determine  if  tke 
records  are  in  compliance  witk  wkat  is  actu¬ 
ally  kappening  on  tke  floor. 

4.  Review  documentation  uses  in  process. 

5.  Communicate  tke  results  to  tke  f  aci  lity 
kotk  ver  kally  and  in  a  formal  written  report. 

6.  Oktain  corrective  action  dates. 

7.  closing  meeting. 

At  tke  end  of  tke  seven  steps  of  a  systems  audit 
you  will  ke  ketter  akle  to  ensure  tkat  your  food  sa  fety 
plan  ackieves  your  policy  and  activity  okjectives,  and 
tkat  your  food  safety  system  meets  tke  requirements 
of  your  customers. 
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CONFERENCE  ON  THE  NATIONAL 
FOOD  SAFETY  INITIATIVE: 

Implications  for  Microbial 
Data  Collection,  Analysis, 
and  Application 

Organized  by  the  International  Life  Sciences  Institute  North  America  (ILSI  N.A.) 
and  the  ILSI  N.A.  Technical  Committee  on  Food  Microbiology 
In  Collaboration  with  CDC,  FDA,  lAMFES,  NIH,  and  USDA 
October  14-16, 1998,  Arlington,  Virginia 


SUMMARY  REPORT:  A  PERSONAL  PERSPECTIVE 


Prepared  by  Michael  Brodsky 

Ontario  Ministry  of  Health,  P.O.  Box  9000,  Terminal  A,  Toronto,  Ontario,  Canada  M5W  1R5 

suspect  hazardous  food  from  the  marketplace.  The  data 
generated  by  food  analysis,  even  when  using  extensive 
sampling  plans  is  often  unreliable  due  to  a  variety  of 
factors  including:  the  heterogeneous  distribution  of  the 
organisms  in  the  products,  the  nature  of  the  etiological 
agent,  the  virulence  characteristics  of  the  organism 
and  the  availability  of  reliable  methods  for  isolation  and 
identification.  Dr.  Andrew  Plant  from  Tufts  School 
of  Medicine  gave  a  most  interesting  presentation  on  the 
clinical  pathology  of  foodborne  (gastrointestinal)  illness. 
We  should  hear  more  presentations  like  this. 

The  second  session  focused  on  case  studies  and  the 
difficulties  of  trying  to  definitively  relate  foodborne 
illness  to  a  specific  type  or  lot  of  food  product.  The  lack 
of  communication  between  various  agencies,  individuals 
and  organizations  involved  in  investigation  and  trace  backs 
was  cited  a  number  of  times  as  a  critical  impediment  to 
minimizing  the  spread  and  achieving  a  successful  and 
timely  resolution  of  foodborne  outbreaks. 

Following  this  session,  there  was  a  somewhat  formal 
discussion  on  the  creation  of  “The  Food  Safety  Risk 
Assessment  Clearing  House.”  This  clearing  house  is 
being  guided  by  the  Food  Safety  Initiative  Risk  Assessment 
Consortium”  and  is  being  developed  by  the  Joint  Insti¬ 
tute  for  Food  Safety  and  Applied  Nutrition  (JIFSAN).  The 
intent  of  the  clearing  house  is  to  compile  and  consolidate 
microbial  data  from  government,  academia  and  industry 
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Approximately  250  food  safety  professionals 
from  around  the  world  attended  this  3-day  con¬ 
ference.  There  was  a  limited  amount  of  new 
information  for  those  of  us  who  have  been 
intimately  involved  with  these  issues  for  the  past  few  years. 
But  those  who  are  newly  exposed  certainly  had  their 
eyes  opened. 

The  issues  associated  with  trying  to  reasonably 
assess  the  magnitude  of  the  public  health  problem  were 
addressed  in  the  first  session,  which  I  co-chaired.  All 
speakers  made  the  quiet  assumption  that  clinically  con¬ 
firmed  cases  of  gastroenteritis  were  foodborne.  There  was 
no  attempt  by  anyone  to  actually  define  “foodborne”  in 
terms  of  relating  the  etiological  agents  of  clinical  illness 
to  food  isolates.  An  active  surveillance  program  such  as 
FoodNet,  with  strategically  located  sentinel  sites,  appears 
to  be  the  most  reasonable  way  of  gathering  data  on 
gastrointestinal  (aka  foodborne)  illness  on  a  national  scale. 
The  limitation,  of  course,  is  that  one  must  still  extrapolate 
the  data  from  a  limited  number  of  sites  in  order  to  assess 
the  national  picture.  The  numbers  obtained,  however,  are 
still  estimates.  The  importance  of  having  a  stronger 
collaboration  between  epidemiology  and  public  health 
laboratories  was  emphasized  by  many  speakers.  Exper¬ 
ience  has  shown  that  health  agencies  need  to  rely  more 
heavily  on  epidemiological  data  and  be  less  reliant  on 
laboratory  data  when  making  decisions  about  removing 


! 
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sources  and  to  make  such  information  available  to  risk 
assessors.  There  was  a  lively  discussion  on  incentives  for 
data  submission,  confidentiality,  accessibility,  reliability 
and  usefulness  of  such  information.  For  more  informa¬ 
tion,  the  Food  Safety  Risk  Assessment  Clearing  House  can 
be  accessed  at  their  Web  site:  www.life.umd.edu/jifsan. 


The  second  day  began  with  a  session  using  specific 
examples  of  Salmonella  enteritidis  in  eggs  and  Escheri¬ 
chia  coli  0157:H7  in  ground  beef  to  illustrate  the 
benefits  of  using  molecular  typing  and  PulseNet  for  link¬ 
ing  food  microbial  data  to  human  health.  The  application 
of  this  technology’  to  the  emerging  waterborne  parasitic 
agents,  Cryptosporidium  and  Giardia  was  also  discussed. 
The  need  for  dose  response  data  for  risk  assessment  was 
discussed  by  a  number  of  the  speakers. 

This  session  concluded  with  a  panel  of  risk  assessors. 
Each  member  of  the  panel  was  given  about  10  minutes  to 
summarize  their  thoughts  with  respect  to  exposure  and 
dose-response  assessment.  Concerns  were  expressed 
about  the  quality  of  the  available  data.  Many  felt  much  of 
the  information  was  incomplete  or  inaccurate  and  rarely 
included  any  information  on  the  variability  of  the  data.  A 
number  of  speakers  suggested  that  better  use  should  be 
made  of  predictive  modelling  to  get  a  better  understand¬ 
ing  of  microbial  ecology  and  physiology.  The  paradigm  of 
microbial  risk  assessment  is  complicated  by  etiological 
agents  with  differing  virulence  characteristics,  the  lack 
of  available  animal  models,  the  role  of  the  carrier  status  of 
food  handlers,  acquired  immunity  of  human  hosts  to  low 
dose  exposure  and  hence  exposure  without  illness  and 
the  need  for  a  more  reliable  means  to  identify  sensitive 
sub-populations.  Surveillance  data  is  still  critical,  but,  in 
any  communication  to  the  public  at  large,  these  limit¬ 
ations  must  be  recognized  so  that  expectations  are  not 
exaggerated. 

The  afternoon  session  of  the  second  day  (session  4) 
addressed  the  role  of  microbial  testing  in  HACCP  from 
the  perspective  of  academia,  government  and  industry 
and  was  followed  by  a  panel  discussion.  There  was 
general  agreement  that  microbiological  data  was  needed 
to  verify  HACCP  plans  and  to  validate  critical  control  point 
outcomes.  In  this  context,  indicator  or  index  organisms 


may  be  more  appropriate  than  analyses  for  specific  patho¬ 
gens  for  CCP  assessment.  Similarly,  end  product  testing 
for  critical  pathogens  of  concern,  following  a  reasonable 
sampling  plan,  may  still  generate  useful  information  for 
the  microbiological  safety  of  the  overall  process.  Defin¬ 
ing  appropriate  CCPs  and  establishing  reasonable  fotxl 
safety  objectives  were  seen  as  critical  issues  in  develop¬ 
ing  successful  HACCP  plans.  In  addition,  obtaining  accu¬ 
rate  data  using  reliable  methods  was  paramount  in  order 
to  establish  a  link  between  risk  assessment  and  HACCP. 

C'.urrent  analytical  methods  and  future  prospects  were 
addressed  on  the  third  day  in  session  5.  It  was  evident 
that  without  proper  sampling  plans,  even  the  most  sensi¬ 
tive  of  methods  is  doomed  to  failure  in  terms  of  providing 
reliable  data.  Methods  that  are  too  specific  e.g.  focused 
on  E.  coli  0157:H7,  may  not  be  sensitive  enough  to 
detect  related  microbial  pathogens,  such  as  other  Shiga 
toxin  producing  E.  coli  (STEC).  It  is  evident  that  more 
rapid,  real-time,  microbiological  analyses  are  needed  if 
we  are  going  to  optimize  the  availability  of  useful  data  for 
on-line  risk  assessment.  In  this  regard,  the  development 
and  use  of  biosensors  for  controlling  HACCP  plans 
through  continuous  CCP  validation  appears  to  be  the  way 
of  the  future. 

The  conference  concluded  with  a  panel  discussion 
on  future  research  and  development  needs.  Panelists  gave 
their  views  on  data  and  knowledge  gaps  and  hence  needs, 
based  on  what  they  had  heard  during  the  conference  and 
their  own  experience.  The  need  for  more  reliable  micro¬ 
bial  data  upon  which  to  base  scientific  decisions  for  risk 
assessment  was  reiterated  by  a  number  of  panelists.  Such 
information  is  predicated  on  developing  new  or  improv¬ 
ing  current  analytical  methods,  having  a  better  understand¬ 
ing  of  microbial  ecology  and  adaptation  and  the  develop¬ 


ment  of  appropriate  animal  models.  It  will  also  be  critical 
to  define  “acceptable  risk.”  As  a  final  comment,  the 
National  Academy  of  Sciences  has  prepared  a  report  to 
the  U.S.  Congress  recommending  the  establishment  of  a 
single  food  safety  agency  to  coordinate  the  12  agencies 
and  35  primary  statutes  which  are  responsible  for  food 
safety  enforcement  in  the  United  States.  It  will  be  inter¬ 
esting  to  see  what  they  have  learned  from  the  Canadian 
experience. 
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Lactic  Acid  Bacteria 

Edited  by;  Seppo  Salminen  and  Atte  Von  Wright 


Eactic  acid  bacteria,  which  have  been 

almost  a  preserve  of  dairy  microbiologists 
over  the  past  several  decades  have  come 
to  occupy  center  stage  in  microbial 
research  since  the  pioneering  work  of  Dr.  Larry 
McKay  in  the  1970s  on  the  physiology  and  genet¬ 
ics  of  these  important  group  of  microorganisms. 
The  “adaptive  physiological  and  genetic  traits” 
acquired  by  their  tansition  from  their  natural 
habitats  (mainly  plant  and  vegetable  material) 
to  their  unique  ecological  niches  in  which  they 
are  now  found  and  used  (for  example  milk,  enteric 
microbiota,  and  fermentations)  have  conferred 
a  variety  of  genetic  elements  within  these  bacteria 
(plasmids,  insertion  sequences,  interons  and 
bacteriophages)  to  cope  with  their  “adaptive 
challenges.”  With  the  advent  of  biotechnology, 
and  modern  analytical  and  computational  tools, 
interest  in  unravelling  the  genetic  and  physio¬ 
logical  organization  in  this  group  of  bacteria  has 
created  a  world  wide  impetus  to  research  on  lactic 
acid  bacteria.  The  industrial  and  possible  medical 
significance  of  lactic  acid  bacteria  have  further 
added  to  these  efforts.  The  “information  explo¬ 
sion”  that  has  been  the  fall-out  of  intense  research 
on  lactic  acid  bacteria  has  spawned  a  spate  of 
symposia,  reviews,  treatises  and  books  on  these 
bacteria.  The  book  under  review,  a  second  ex¬ 
panded  and  updated  edition  presents  the  current 
knowledge  on  lactic  acid  bacteria  from  a  unique 
perspective. 


The  book  under  review  has  19  chapters, 
of  which  10  deal  with  probiotic  aspects  of  lactic 
acid  bacteria  in  humans  and  animals.  So,  the  major 
portion  of  the  book  is  devoted  to  probiotic  char¬ 
acteristics  of  these  bacteria.  The  subject  matter 
is  covered  throughly  and  extensively.  Although 
there  is  considerable  overlap  in  the  various 
chapters,  the  book  brings  together  cogently 
widely  scattered  information  that  will  be  of 
immense  value  to  students  and  researchers  inter¬ 
ested  in  probiotics.  The  chapter  on  the  potential 
of  propionibacteria  as  probiotic  supplements  will 
stimulate  research  on  novel  applications  for  these 
bacteria.  The  chapter  on  Lactobacillus  reuteri 
contains  a  lot  of  unpublished  material,  that  will 
be  of  interest  to  those  working  in  poultry  pro¬ 
biotics,  especially  in  the  light  of  recent  comm¬ 
ercial  introduction  of  mixed  culture  probiotic 
spray  for  poultry,  based  on  USDA  sponsored 
studies.  Many  of  the  studies  reported  in  that 
chapter,  however,  have  not  included  other  pos¬ 
sible  lactic  acid  bacterial  candidates  as  a  parallel 
comparison  to  really  prove  the  unique  probiotic 
efficacy  of  Lactobacillus  reuteri  that  the  authors 
wish  to  convey. 

The  chapters  dealing  with  the  classification 
and  physiology  and  bacteriophages  are  excellent 
and  summarize  the  recent  developments  in  an 
elegant  style.  Antimicrobial  components  derived 
from  lactic  acid  bacteria  have  considerable  indus¬ 
trial  and  research  significance.  Research  in  this 
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area  has  exploded  and  several  reviews  and  books 
have  appeared  exclusively  on  this  subject.  The 
chapter  dealing  with  this  subject  is  brief  and  has 
not  adequately  covered  the  entire  spectrum 
of  research  related  to  structure,  function,  mech¬ 
anism  of  action,  genetics,  possibilities  in  engineer¬ 
ing  hybrid  bacteriocins,  mechanisms  of  resistance 
developed  by  susceptible  microorganisms,  protein 
engineering  to  extend  the  spectrum  of  activity 
and  applications  in  protection  of  foods  against 
pathogenic,  and/or  spoilage  flora,  and  extension 
of  shelf-life.  Because  of  the  availability  of  several 
recent  books  and  symposia  proceedings  on 
bacteriocins  and  genetics  of  lactic  acid  bacteria 
(Chapter  6),  the  editors  have  justifiably  chosen 
to  present  these  aspects  in  brevity.  The  weakest 
chapters  in  the  book  are  Chapters  2  and  3.  The 
chapter  on  “Industrial  use  and  production  of 
lactic  acid  bacteria”  does  not  cover  the  industrial 


production  of  starters  adequately.  Much  of  this 
information  is  found  in  patent  literature,  and 
this  valuable  source  of  information  has  not  been 
included.  Several  grammatical  and  spelling  errors 
appear  in  this  chapter.  Chapter  3  contains  a  few 
factual  and  spelling  errors  in  Table  1  and  in  the 
text.  The  importance  of  handling  cultures  in 
ensuring  plasmid  stabity  in  starter  strains  which 
is  often  reflected  in  lack  of  functionality  is  not 
brought  out  in  the  discussion.  Recent  develop¬ 
ments  in  the  expression  of  stress  proteins  and 
their  possible  role  in  the  function  of  starters  under 
adverse  conditions  and  practical  measures  to 
manage  phage-related  instability  of  fermentations 
and  manufacturing  processes  are  not  covered. 

The  book  on  the  whole  is  a  valuable  addition 
to  the  growing  literature  on  lactic  acid  bacteria, 
and  is  an  especially  noteworthy  contribution  to 
the  nascent  field  of  “scientifically  credible”  probiotics. 
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86th  Annual  Meeting 

August  1-4,  1999 
Dearborn,  Michigan 
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his  Meeting  has  earned  recognition  as  the  leading  food  safety  conference. 
The  conference  will  be  comprised  of  professional  educational  opportunities 
such  as:  symposia,  poster  and  technical  sessions,  a  general  session,  business 
meeting,  committee  meetings,  educational  exhibits,  awards  banquet, 
and  social  events. 


Registration  and  preliminary  program  information  will  be  available  February  1999. 


part  of  a  greater  Detroi 


Proposed  Symposia: 


♦  Globalization  of  Foodborne  Disease 

♦  Scienee-based  Criteria  for  Harmon¬ 
izing  Food  Safety  Regulations 

♦  Practieal  Methods  for  the  Deteetion 
of  Infeetious  Viruses  in  Foods 
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♦  Pathogen  Resistanee  to  Traditional 
Proeessing 

♦  HAGGP  in  Retail  Operations 

♦  Risk  Management  Issues  Associated 
with  Fresh  Fruits  &  Vegetables 

♦  Animal  Waste  Management  and  Its 
Relationship  to  Food  Safety 

♦  A  Daiiy^  Plant  HAGGP  Program 

♦  Worldwide  Food  Safety  &  Environ¬ 
mental  Protection  Programs  for  Major 
Events 

(Symposia  subject  to  change) 


For  information  on: 


Abstract  Submissions; 
Developing  Scientist  Awards  Competition; 
LVMFES  Awards  Nominations; 
Exhibits,  and  Registration, 


Contact: 


lAMFES 


6200  Aurora  Avenue,  Suite  200W 
Des  Moines,  Iowa  50322-2863 
Phone:  800.369.6337;  515.276.3344; 
Fax;  515.276.8655; 

E-mail:  iamfes@iamfes.org 

For  updated  program  information, 
please  visit  our 
Web  site  at  www.iamfes.org 


I 
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NewMembers 


CANADA 

Mark  Durkee 

Laurencetown,  Nova  Scotia 

COSTA  RICA 

Gerson  Gonzalez 

Centro  International  de  Inversiones 
La  Rirera  de  Belen,  Heredia 

SWEDEN 

Patrick  Gustarsson 

Institute  for  Food 

and  Biotechnology,  Gothenburg 

UNITED  KINGDOM 

Catherine  M.  Ramsay 

Biotrace  Limited 
Bridgend,  South  Glamorgan 

UNITED  STATES 

ARMED  FORCES 

Ardath  A.  White 

U.  S.  Navy,  AP 

CALIFORNIA 

Leif  W.  Eden 

California  Gold  Dairy  Products 
Petaluma 

Donna  M.  Garren 

Boskovich  Farms  Inc.,  Oxnard 

Emma  Shi  Jian 

Harvest  Food  Products  Corp. 
Concord 

Karen  A.  Leininger 

Riverside  Co.  Env.  Health  Dept. 
Riverside 


Eugene  G.  Wilkins 

Complere  Engineering  Group,  Inc. 
Modesto 

DISTRICT  OF  COLUMBIA 

Larry  R.  Steenson 

Inti.  Dairy  Foods  Assn.,  Washington 

ILLINOIS 

Darrel  E.  Hill 

BHC  Sank.  Assoc.  Inc.,  McHenry 

H.  Fred  Troutt 

University  of  Illinois-UC,  Urbana 

KANSAS 

Julie  A.  Lahr 

Excel  Corporation,  Wichita 

LOUISIANA 

Chris  D.  Paliaro 

Fresh  Advantage,  Houma 

MARYLAND 

Beau  H.  Brock 

Becton  Dickinson,  Sparks 

MASSACHUSETTS 

Kathleen  Berry 

American  LEWA,  Inc.,  Holliston 

MICHIGAN 

Arzu  Cagri 

Michigan  State  University 
East  Lansing 

Finny  P.  Mathew 

Michigan  State  University 
East  Lansing 

MINNESOTA 

Thomas  W.  Johnson 

Malt-O-Meal  Co.,  Northfield 


Chuck  Leonard 

DCI  Inc.,  St.  Cloud 

NEW  JERSEY 

Paul  Richards 

Keebler  Company,  Sayreville 

NEW  MEXICO 

Shavan  Freiberg 

j  USPHS-IHS,  Crownpoint 

NEW  YORK 

I  Johann  Skaly 

j  Perfex  Corp.,  Poland 

NORTH  CAROLINA 

Stanley  G.  Leslie 

Austin  Quality  Foods,  Cary 

OHIO 

Mark  Banner 

DiverseyLever,  Cincinnati 

PENNSYLVANIA 

Austin  Willard 

Herr  and  Sacco,  Inc.,  Landisville 

TEXAS 

Alvin  Black 

Farmers  Branch 

WASHINGTON 

Mike  G.  Hanson 

J  H  Kelly,  Vancouver 

WISCONSIN 

Von  Hanson 

Walker  Stainless  Equipment  Co. 
New  Lisbon 

Xintian  Ming 

Rhodia  Inc.,  Madison 

Donald  Wallace 

Rodia,  Madison 


New  lAMFES  Sustaining  Member 

Michael  Catania 

Capitol  Wholesale  Meats 
Chicago,  IL 
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UpDates 


Osmonics  Names  New 
General  Manager 

Osmonics  has  named  Robert 

Geiselman  General  Manger  of  | 
the  company’s  Minnetonka  Opera-  i 
tions,  its  largest  manufacturing 
facility.  Geiselman  will  take  on 
responsibility  for  all  manufacturing, 
production  control,  purchasing, 
sustaining  product  engineering, 
and  facilities  operations  associated 
with  the  Minnetonka  site. 

Geiselman  served  as  a  Manufac-  ' 
turing  Manager,  Process  Engineer¬ 
ing  Manager,  and  Engineering 
Manager  for  the  Measurement 
Division  of  Rosemount,  Inc.  He  also 
held  positions  with  Sperry  Semi¬ 
conductor  Operations  and 
Motorola. 

Geiselman  holds  bachelor 
degrees  in  chemistry  and  chemical 
engineering  from  the  University 
of  Minnesota,  Duluth,  and  the 
University  of  Minnesota.  Institute 
of  Technology,  respectively.  He  also 
earned  an  MBA  with  an  emphasis  in 
manufacturing  systems  engineering 
from  the  University  of  St.  Thomas. 

Domer  Names  Lucas 
to  Lead  Standard  Products 
Division 

orner  Mfg.  Corp,  has  an¬ 
nounced  the  appointment 
of  Scott  W.  Lucas  as  President 
of  its  Standard  Products  Division. 

In  his  new  capacity,  Lucas  will 
head  sales,  marketing,  engineering, 
and  operations  pertaining  to  the 
company’s  broad  lines  of  low- 
profile  conveyors  and  accessories 
for  numerous  parts  handling 
applications.  The  company’s 


conveyors  are  widely  used  in 
metalworking,  assembly,  automated 
production  and  packaging  applica¬ 
tions  worldmide. 

Lucas  joined  Dorner  Manufac¬ 
turing  in  1994  and  most  recently 
served  as  the  company’s  Vice 
President  of  Marketing  and  Sales. 

He  also  has  more  than  17  years  of 
marketing  and  management  experi¬ 
ence,  having  served  as  Vice  Presi¬ 
dent  of  Sales/Marketing  and  General 
Manager  of  the  Production  Auto¬ 
mation  Division  of  the  Enerpac  unit 
of  Applied  Power  Inc.,  Butler,  Wl. 


Busch  Joins  Bell 
Laboratories  as  Inside 
Technical  Sales 
Representative 

Sara  Busch  joined  Bell  Laborat¬ 
ories’  sales  and  marketing  team 
recently  as  an  Inside  Technical  Sales 
Representative. 

Busch  provides  sales  support 
to  Bell  in-house  accounts  and  to 
other  Bell  distributors  and  PCOs, 
as  needed.  She  serves  as  a  resource 
for  technical  questions  from  PCOs 
and  follows  up  on  inquires  gener¬ 
ated  from  Bell’s  advertising  program. 

Busch  also  coordinates  the  sales 
activities  of  Bell’s  outside  technical 
representatives,  including  sche¬ 
duling  and  providing  them  with 
materials  for  PCO  training  semi¬ 
nars,  distributor  trade  shows  and 
related  conferences.  She  also  assists 
them  with  customer  requests  for 
product  and  product  information. 

In  early  1999,  Busch  will  provide 
technical  sales  support  for  Bell 
accounts  in  Canada. 


Universal  Flavors  Names 
Vice  President  and  Sales 
Director 

niversal  Foods  Corporation  has 
appointed  William  Beglin  as 
Vice  President-General  Manager, 
Food  and  Beverage  USA.  Beglin, 
who  joined  Universal  Flavors  in 
1996  from  G.D.  Searle’s  NutraSw'eet 
division,  most  recently  served  as 
Vice  President,  Operations. 

Bob  Burns  has  been  appointed 
as  Director  Sales,  Food  and  Bever¬ 
age  USA  at  its  Indianapolis-based 
Universal  Flavors  division.  In  his 
new  role.  Bums  will  be  responsible 
for  the  development  and  execution 
of  the  sales  revenue  and  objectives 
supporting  the  Universal  Flavors 
Food  and  Beverage  group. 

Vidlock  Named  to  Head 
ADPI  Cheese  Division 

ary  Vidlock  has  been  named 
to  direct  the  Cheese  Division 
of  the  American  Dairy  Products 
Institute.  The  announcement  was 
made  jointly  by  Larry  L.  Claypool, 
President,  American  Dairy  Products 
Institute  and  Kevin  J.  Ruda,  Cheese 
Division  Chairman. 

Vidlock  will  join  the  Institute 
from  his  current  position  as 
Director  of  Cheese  Sales  for  Dairy 
Farmers  of  America,  Inc.  Previously, 
he  was  employed  with  Waterford 
Food  Products,  Inc.  and  Michigan 
Milk  Producers  Assn.  Vidlock  is  a 
graduate  of  the  University  of 
Wisconsin-Eau  Claire,  where  he 
majored  in  business  management. 
Vidlock  succeeds  Richard  K.  Smith, 
who  retired  as  Cheese  Division 
Director. 
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Schroeder  Heads  R&D 
EHorts  at  DFA’s  I 

“Technology  Center” 

Dr.  Craig  Schroeder,  Ph.D.  has 

been  named  Vice  President  ! 

of  research  and  development  and 
quality  assurance  for  Dairy  Farmers 
of  America  (DFA).  Schroeder  was 
promoted  to  spearhead  DFA 
technology,  product  development 
and  quality  assurance  efforts  at  the 
cooperative’s  research  and  develop¬ 
ment  facility,  now  sporting  the  new 
name,  DFA’s  “Technology  Center.” 

The  Technology  Center,  located  | 
in  Springfield,  MO,  is  a  state-of-the- 
art  laboratory  and  testing  facility  i 

that  offers  product  innovation  and  ' 
research  and  development  services 
supporting  DFA  manufacturing  | 

groups  and  customers.  The  facility 
houses  R&D  laboratories,  a  small 
scale  pilot  plant  that  allow  scientists 
to  perform  all  current  plant  pro-  j 

cesses,  “customer-friendly”  offices  i 

for  client  use,  and  a  sensory  lab  for 
consumer  testing. 

The  Iowa  native  says  his  I 

greatest  challenge  is  to  build  upon 
the  strengths  that  already  exist 
within  DFA’s  R&D  team  and  to 
capitalize  on  exciting  new  opport-  i 


unities  available  through  DFA,  its 
customers  and  its  joint  venture 
relationships.  He  says  those 
initiatives  lead  to  the  center’s  name 
change  from  Product  Development 
Center  to  Technology  Center. 

Alfa  Laval  Flow  Inc. 

Names  Vice  President  and 
General  Manager  of 
Industrial  Valve  Division 

Alfa  Laval  Flow  Inc.,  has  named 
Brian  Tripoli  Vice  President 
and  General  Manager,  Industrial 
Valve  Division. 

G&H  Products  Corp.,  of 
Pleasant  Prairie,  WI;  Alfa  Laval 
Pumps,  of  Kenosha,  WI;  and  Alta 
Laval  Saunders,  of  Houston,  TX, 
will  come  together  to  form  Alfa 
Laval  Flow  Inc.  The  new  company’s 
headquarters  will  be  at  the  present 
location  of  G&H  Products. 

Tripoli  is  the  current  President 
of  Alfa  Laval  Saunders  Inc.  He  began 
working  at  Alfa  Laval  Saunders  in 
1984  as  a  Regional  Sales  Manager. 
Tripoli  became  the  company’s 
Business  Development  Manager 
for  industrial  valve  products  in 
1991  before  becoming  President 
in  1995.  He  has  been  in  the  valve 


distribution  business  for  more  than 
!  two  decades. 

Rick  Murtaugh  Promotion 
to  Senior  Technical 
Support  Specialist 

Hydro  Systems  and  NOVA 
Controls  are  pleased  to 
announce  the  appointment  of  Rick 
Murtaugh  to  the  newly  created 
position  of  Senior  Technical 
Support  Specialist  for  NOVA 
products. 

I  In  this  new  position,  Rick  will 
be  responsible  for  leading  compre¬ 
hensive  training  programs  relating 
to  the  installation,  operation  and 
maintenance  of  the  full  line  of 
;  NOVA  Controls  products.  Rick  will 
be  available  for  training  and  tech¬ 
nical  support  for  NOVA  customers 
in  the  field,  and  will  lead  and 
organize  training  sessions  at  Hydro, 
and  NOVA  facilities  worldwide. 

Rick  brings  over  25  years  of 
experience  in  the  warewash  and 
laundry  dispensing  systems  indus- 
’  try  to  his  new  role.  Hydro  and 
NOVA  management  are  excited 
about  the  additional  capability 
which  this  new  position  brings 
to  their  total  customer  support 
package. 


i 
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Scientists  at  Rutgers 
Develop  System  to 
Improve  Microwave 
Cooking 

Dutgers  scientists  have 

“cooked  up”  a  unique  but 
very  practical  blend  of  food, 
packaging  and  information  tech¬ 
nologies  called  the  Intelligent 
Microwave  Oven  system  (IMWO). 
The  new  system  allows  food 
manufacturers  to  encode  infor¬ 
mation  on  microwavable  food 
packages  to  automatically  provide 
cooking  instructions  to  the  oven, 
resulting  in  improved  food  quality 
and  a  more  convenient  and  safer 
product  for  the  consumer. 

In  addition  to  the  ability  to  read 
encoded  information,  the  current 
IMWO  prototype  also  provides  real¬ 
time  Web  communication  between 
consumers  and  manufacturers  via  a 
small  panel  on  the  front  of  the 
oven.  This  presents  opportunities 
for  consumers  to  bring  any  ques¬ 
tions  or  concerns  directly  to 
manufacturers  as  they  arise. 

The  development  of  the  IMWO 
is  a  technology'  application  of  the 
Intelligent  Product  Delivery  System 
(IPDS),  a  program  of  the  Nutra- 
ceuticals  Institute  at  Rutgers.  The 
Institute  is  supported  by  the  New 
Jersey  Agricultural  Experiment 
Station  and  the  food  science 
department  of  Rutgers’  Cook 
College. 

“Our  development  strategy  was 
to  give  the  food  manufacturer  the 
capability  to  help  the  consumer 
prepare  the  highest  quality  meal 
possible,  with  more  convenience 
and  safety  than  ever  before,”  says 
Raymond  Saba,  Associate  Director 
of  IPDS  and  a  Co-inventor  of  the 
technology. 

The  IMWO  technology'  allows 
consumers  to  instruct  the  micro- 
wave  oven  to  prepare  packaged 
microwavable  food  by  simply 
passing  the  information  code  on 
the  package  in  front  of  a  scanner 
built  into  the  oven.  This  eliminates 
the  need  to  read  instructions, 
program  information  into  the 
microwave  oven  control  panel. 


convert  instructions  from  the 
food  manufacturer’s  oven  size  to 
the  consumer’s  oven  size,  or  take 
intermediate  steps  of  turning  the 
product  or  changing  power  levels. 

“Manufacturers  tell  us  the 
market  growth  of  microwavable 
foods  has  been  constrained  for 
many  years,”  says  Saba.  “Consumers 
are  not  using  their  microwave 
ovens  for  meal  preparation  as 
much  as  expected  because  of  the 
unpredictability  of  results.  Conse¬ 
quently,  food  manufacturers  have 
not  been  developing  many  new 
microwavable  foods.” 

The  new  technology  allows 
food  manufacturers  to  assure  that 
consumers  can  prepare  food  of 
the  highest  quality  possible  in  a 
microwave  oven.  This  provides 
manufacturers  with  the  opportu¬ 
nity  to  develop  new  food  products 
that  meet  consumer  needs.  The 
technology'  also  benefits  the 
customer  by  making  the  microwave 
oven  a  much  more  convenient  and 
valuable  home  appliance. 

The  IMWO  technology  is  a  part 
of  a  proposal  recently  submitted  by 
Rutgers  to  NASA  for  the  develop¬ 
ment  of  a  Food  Technology  Com¬ 
mercial  Space  Center.  The  micro- 
wave  oven  is  a  key  piece  of  equip¬ 
ment  in  meal  preparation  for 
astronauts. 

“This  technology  is  a  giant  step 
forward  in  making  the  microwave 


oven  convenient  for  all  types 
of  cooking  uses,”  say's  Paul  A. 
Lachance,  Professor  of  Food 
Science  and  Director  of  the 
Nutraceuticals  Institute. 


HACCP  Regulations 
Viewed  as  Not 
Significantly  Improving 
Food  Safety 

□  ccording  to  a  recent  survey 
of  food  processors  and 
manufacturers,  nearly  two- 
thirds  (65%)  of  participants  say 
Hazard  Analysis  Critical  Control 
Point  (H  ACCP)  regulations  do  not 
significantly  improve  food  safety. 
Despite  this  skepticism,  nearly  50% 
of  the  nation’s  processed  food 
products  come  under  HACCP 
inspection  as  well  as  approximately 
75%  of  the  nation’s  raw  meat  and 
poultry  products,  according  to  the 
USDA  Food  Safety  and  Inspection 
Service  (FSIS).  These  are  just  some 
of  the  findings  from  Master  Food 
Group’s  Survey  on  Plant  Sanitation 
Among  Food  Processors  and 
iManufacturers.  Other  survey 
findings  include;  due  to  “unneces¬ 
sary  paperwork,”  some  survey 
respondents  say  H  ACCP  is  not  a 
cost-effective  method  for  improving 
safety.  Nearly  a  quarter  (24%) 
report  that  HACCP  is  not  cost- 
effective;  more  than  a  quarter  (27%) 
of  participating  food  processors 
and  manufacturers  say  they  do  not 
have  an  HACCP  system  in  place.  By 
the  year  2(){)(),  such  systems  will  be 
required  in  all  food  plants;  and  the 
majority  (76%)  of  participating  food 
processors  and  manufacturers 
identifies  plant  sanitation  as  one 
of  their  greatest  challenges.  One 
participant  says,  “Plant  sanitation 
challenges  never  end.” 


3-A  Symbol  Council 
Amends  Non-comp¬ 
liance  Procedures 


Ooard  of  Trustees  of  the  3-A 
Sanitary  Standards  Symbol 
Administrative  Council  has 
reviewed  its  procedure  for  invest- 
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igating  reports  of  equipment 
allegedly  in  non-compliance  with 
3-A  Sanitary  Standards.  As  a  result, 
the  following  policy  has  been 
established  and  will  be  followed; 

If  a  non-compliance  report  is  sub¬ 
stantiated,  the  equipment  manu¬ 
facturer  must  bring  the  equipment 
and  all  other  known  manufactured 
units  which  bear  the  3-A  Symbol, 
into  compliance  if  it  wishes  to 
retain  the  authorization  to  use  the 
3-A  Symbol;  if  the  reason  for  non- 
compliance  is  one  of  faulty  manu¬ 
facturing  procedure  (finish,  poor 
polishing,  etc.),  the  manufacturer 
shall  demonstrate  to  the  3-A  Symbol 
Council  that  its  quality  control  and 
inspection  procedures  have  been 
strengthened  to  prevent  further 
occurrences;  and  if  the  equipment 
is  in  non-compliance  because  of 
design,  the  manufacturer  must 
correct  the  design  flaw  for  the 
piece  of  equipment  in  question, 
as  well  as  correcting  all  other  units 
bearing  the  3-A  Symbol  that  have 
been  manufactured  with  the  same 
design  flaw. 

Failure  to  comply  with  any 
substantiated  non-compliance 
report,  or  for  violation  of  any 
3-A  Symbol  Council  provisions 
regarding  use  of  the  3-A  Symbol, 
may  subject  the  manufacturer  to 
loss  of  authorization  to  use  the 
3-A  Symbol. 


Scientists  Comment 
on  Proposed  EPA  Plant 
Pesticide  Rule 


hat  are  the  possible  conse¬ 
quences  of  the  IJ.S.  Environ¬ 
mental  Protection  Agency 
(EPA)  proposed  plant  pesticide 
rule?  The  Council  for  Agricultural 
Science  and  Technology  (CAST),  an 
international  consortium  of  36 
scientific  and  professional  societies, 
released  an  issue  paper  The 
Proposed  EPA  Plant  Pesticide  Rule 
in  which  a  CAST  panel  of  five 
members  of  the  National  Academy 
of  Sciences  discusses  this  proposal 
In  1996  and  1997,  two  reports 
were  published  in  which  eleven 
professional  scientific  societies  and 


an  advisory  panel  of  the  Biotechnol¬ 
ogy  Industry  Organization  (BIO— 
representing  over  550  companies 
and  affiliated  organizations)  dis¬ 
cussed  the  issues  relative  to  the  EPA 
proposal.  The  CAST  panel  formed 
in  1998  was  charged  with  examin¬ 
ing  the  scientific  merits  of  the 
differing  viewpoints  based  solely 
on  scientific  principles. 

Under  statutes  developed  for 
chemicals  applied  externally  to 
plants,  the  EPA  proposes  to  regulate 
genetically  engineered  plants 
containing  genes  for  pest  resistance 
that  have  been  introduced  by 
techniques  of  recombinant  deoxyri¬ 
bonucleic  acid  (rDNA).  Plants  with 
such  genes  would  be  designated 
pesticides. 

The  CAST  panel  member,  as 
well  as  other  scientists,  say  designa¬ 
tion  of  plants  as  pesticides  is 
indefensible  on  scientific  grounds 
for  the  following  reasons:  Pest 
resistant  plants  produced  by 
genetic  engineering  may  be  indis¬ 
tinguishable  from  plants  bred  for 
pest  resistance  by  conventional 
methods.  These  latter  plants  are 
exempt  from  the  EPA  proposed 
guidelines  even  though  the  end 
results  of  recombinant  DNA 
strategies  are  the  same  as  conven¬ 
tional  breeding;  scientific  panels 
have  stated  that  genetically  modi¬ 
fied  crops  should  be  judged  on 
their  safety,  allergenicity,  toxicity, 
and  other  properties,  and  not  the 
means  by  which  the  trait  has  been 
introduced.  Thus,  the  properties  of 
the  modified  plant,  in  terms  of  risk, 
are  important,  not  the  technique 
used  to  modify  the  plant;  numerous 
mechanisms,  which  confer  resis¬ 
tance  to  pests,  exist  in  plants.  It  is 
scientifically  illogical  to  combine 
these  various  mechanisms  in  plants 
into  one  category  and  state  that 
they  must  be  regulated  if  they  result 
from  recombinant  DNA  technol¬ 
ogy;  and  no  evidence  exists  that  the 
plant’s  level  of  resistance  to  pests 
creates  hazards  in  the  environment. 

If  the  EPA  rules  go  into  effect, 
the  CAST  panel  foresees  the 
likelihood  of  serious  economic 
consequences  in  the  food  industry: 
Labeling  plants  as  pesticides  would 
undermine  public  confidence  in 


the  safety  of  the  food  supply.  If  I 

plants  are  safe  for  human  consump-  \ 

tion,  there  is  no  reason  to  label  I 

them  as  pesticidal;  adoption 
of  the  proposed  EPA  regulations  I 

would  discourage  development  of  jj 

pest  resistant  minor  crops  or  crops 
resistant  to  minor  pests,  which 
would  delay  the  time  until  chemi¬ 
cal  pesticide  use  can  be  decreased; 
and  enforcing  the  EPA  regulations 
would  increase  the  regulatory 
burden  on  all  companies  as  well  as 
on  the  EPA.  Small  companies,  who 
are  the  ones  most  likely  to  develop 
pest  resistance  in  those  minor  crop 
plants,  could  be  forced  out  of 
business  or  find  it  necessary  to 
change  their  business  plans  by  the 
increased  paperwork  and  scientific 
data  gathering. 

Reprinted  from  the  Council 
for  Agricultural  Science  and 
Tecnology  (CAST),  Oct.  19,  1998. 


Dairy  Farmers  May 
Switch  to  Cows  with 
Short  Tails 

□  airy  producers  interested  in 
better  farming  efficiency  and 
improving  herd  health  may 
want  to  consider  docking  their 
cows’  tails,  a  veterinarian  says  in 
Penn  State’s  College  of  Agricultural 
Sciences. 

According  to  Larry  Hutchinson, 
Professor  of  Veterinary  Science, 
removing  two  thirds  of  a  cow’s  tail, 
a  practice  called  “docking,”  is 
catching  on  in  Pennsylvania  as 
producers  with  large  herds  change 
over  to  parallel  milking  parlors.  In 
parallel  parlors,  milking  equipment 
is  attached  between  the  cow’s  hind 
legs,  and  the  animal’s  tail  becomes 
an  obstacle  to  efficient  milking. 

Hutchinson  explains  that  a 
cow’s  tail  often  can  be  the  dirtiest 
part  of  the  animal.  The  tail  often  is 
dropped  into  the  milking  gutter, 
manure  or  mud.  When  the  cow- 
swings  its  tail,  mud  and  filth  is 
sprayed  onto  her  back,  onto  the 
udder  or  into  the  face  of  the  person 
milking  the  cow. 

“One  of  the  biggest  questions 
about  tail  docking  is  how  the  cow 
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can  control  flies  without  a  tail,” 
Hutchinson  says.  “In  reality,  the 
cow’s  tail  is  pretty  ineffective  fly  i 
control.  In  fact,  when  a  cow  flicks  | 
a  manure-laden  tail  onto  its  back,  it 
tends  to  attract  more  flies.”  ! 

Hutchinson  emphasizes  that 
farmers  who  choose  to  dock  their 
cows’  tails  must  be  extra  vigilant 
about  fly  control  and  cleanliness. 

“A  cow  with  a  docked  tail  can  get 
just  as  dirty  if  she  is  lying  in 
manure  and  mud,”  Hutchinson 
says.  “Tailless  cows  should  be  kept 
in  clean  and  dry  areas,  and  farmers 
should  take  fly  control  as  a  serious 
responsibility.” 

Cows  can  have  their  tails 
surgically  removed  by  a  veterinar¬ 
ian,  or  producers  can  remove  the 
tail  by  using  elastrators,  rubber 
bands  that  are  placed  around  the  i 
tail,  cutting  off  circulation  to  the 
remaining  part.  “The  tail  will  fall 
off  within  two  to  four  weeks,” 
Hutchinson  says.  “It’s  better  for  the 
cows  if  the  tails  are  docked  within 
the  first  few  months  of  life,  because 
the  blood  vessels  in  the  tail  are  less 
developed  in  young  calves.  But  you 
can  use  this  method  on  adult  cows 
as  well.” 

Hutchinson  suggests  that  pro¬ 
ducers  who  have  no  experience  in 
docking  tails  should  consult  with 
their  veterinarian  for  a  recom¬ 
mended  docking  procedure. 

Hutchinson  says  studies  have 
shown  that  cows  experience  little 
stress  when  their  tails  are  docked 
using  the  elastrator  method.  “There 
are  no  observable  signs  of  stress  or 
pain,  and  cortisol,  an  enzyme  that 
indicates  pain  levels,  remains 
unchanged,”  he  says. 

Hutchinson  recommends 
leaving  one-third  of  the  tail.  For 
young  heifers,  that  means  placing 
the  band  approximately  two  finger- 
widths  below  the  calfs  vulva.  For 
older  heifers  and  cows,  place  the 
band  two  hand-widths  below  the 
vulva. 

“Cutting  the  tail  too  short  may 
result  in  vaginal  infections,” 


Hutchinson  says.  “If  it  is  cut  too 
long,  the  tail  can  act  as  a  club.  It 
can  knock  a  person  unconscious 
or  flick  equipment  out  of  the  hands 
of  a  farmer.” 

Commerce  Department 
Provides  Award 
to  Support  Food 
Processing  and 
Packaging  Exports 

Qommerce  Secretary  William 
M.  Daley  announced  that  the 
International  Association  of 
Food  Industry  Suppliers  (lAFIS)  of 
McLean,  VA,  has  been  selected  to 
participate  in  the  Market  Develop¬ 
ment  Cooperator  Program  (MDCP), 
a  public-private  partnership  dev¬ 
eloped  to  help  small-and-medium- 
sized  U.S.  firms  expand  exports 
that  support  jobs  for  Americans. 

lAFIS’  Latin  America  Export 
Assistance  Program  (LEAP)  focuses 
on  the  Latin  American  Big  Emerg¬ 
ing  Markets  of  Argentina,  Brazil, 
and  Mexico  and  is  comprised  of 
the  following  activities:  promoting 
I  the  use  and  acceptance  of  3-A 
Sanitary  (Food  Equipment)  Standards 
in  Latin  America  through  standards 
translation  into  Spanish  and  Portu¬ 
guese  and  through  educational 
^  programs;  performing  primary 
I  research  on  supplier  exporting 
attitudes  and  readiness;  hosting 
trade  missions  and  trade  show 
pavilions;  developing  a  Spanish 
lAFIS  Web  site;  sponsoring  custom¬ 
ized,  industry  specific  international 
market  research,  and  qualified 
agent/distributor  lists;  opening  a 
!  Latin  American  liaison  office  in 
Brazil. 

Animal  Drugs  Seized 

n  September  14,  1998,  the 
U.S.  Marshals  Service  con¬ 
ducted  a  seizure  of  veteri- 
I  nary  drugs  at  the  Mortar  &  Pestle 
I  Veterinary  Pharmacy,  Inc., 


Des  Moines,  lA.  The  seizure 
I  included  all  bulk  drugs  and  finished 
;  pharmaceuticals  at  this  firm.  The 
■  Food  and  Drug  Administration 
i  (FDA)  issued  a  warning  letter  to 
!  Mortar  &  Pestle  on  June  13,  1997, 
advising  the  firm  that  its  products 
were  not  in  compliance  with  the 
Federal  Food,  Drug,  and  Cosmetic 
i  Act  (the  Act).  When  the  firm  did 
i  not  make  any  significant  correc¬ 
tions,  its  drug  products  were  seized 
I  under  the  Act  as  unapproved  new 
:  animal  drugs  and  adulterated  and 
I  misbranded  drugs. 

I  In  1996,  FDA  published  a 
I  Compliance  Policy  Guide  (CPG) 

I  that  outlines  criteria  and  bound- 
I  aries  for  the  compounding  of 
I  animal  drugs.  This  CPG  states  that 
!  FDA  recognizes  circumstances  exist 
when  it  may  be  necessary  for  a 
j  veterinarian  to  compound,  or 
j  direct  a  pharmacist  to  compound, 

I  an  article  that  will  result  in  an 
j  unapproved  new  animal  drug.  The 
j  agency  will  exercise  regulatory 
j  discretion  and  ordinarily  will  not 
I  take  regulatory  action  against 
violations  of  the  Act  resulting  from 
the  compounding  of  an  unapproved 
new  animal  drug  if  the  criteria 
described  in  the  CPG  are  met. 
i  Among  those  criteria  are:  There 
1  must  be  a  prescription  from  a 
'  licensed  veterinarian,  and  dispens- 
i  ing  must  be  done  within  the 
j  confines  of  a  valid  veterinarian- 
I  client-patient  relationship;  advert¬ 
ising,  or  other  solicitation,  for 
i  specific  drug  products  or  classes 
is  not  acceptable;  products  should 
be  produced  under  good  com¬ 
pounding  practices  using  current 
j  pharmaceutical  and  pharmacologi- 
1  cal  standards;  and  products  should 
I  be  labeled  with  an  expiration  date 
that  is  in  line  with  the  treatment 
period. 

i  In  taking  this  seizure  action, 
FDA  consulted  frequently  with  the 
Iowa  Board  of  Pharmacy.  Federal 
I  and  State  authorities  working 
together  and  independently  devel¬ 
oped  information  on  violations  of 
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their  respective  laws  by  Mortar 
&  Pestle  Veterinary  Pharmacy,  Inc. 
The  Iowa  Board  of  Pharmacy  has 
been  advised  that  the  firm  will 
surrender  its  pharmacy  license, 
and  is  currently  waiting  to  finalize 
its  disciplinary  action. 

The  Dairy  Industry 
Announces  Strategic 
Alliance  with  Govern¬ 
ment  Agencies 

nhe  dairy  industry  announced 
an  unprecedented  alliance 
with  nine  state  and  federal 
regulatory  agencies  for  environ¬ 
mental  stewardship.  During  a 
formal  signing,  the  dairy  industry 
takes  great  strides  in  its  continued 
efforts  to  protect  public  and  animal 
health  and  safety.  A  key  component 
of  this  newly  formed  alliance  is 
environmental  stewardship  certifi¬ 
cation  from  the  California  Dairy 
Quality  Assurance  program 
(CDQA). 

The  dairy  industry  created  the 
CDQA  as  a  voluntary  means  to 
promote  quality  dairy  products 
through  improved  on-farm  prac¬ 
tices.  Its  programs  will  concentrate 
on  the  three  distinct  areas  of  public 
health,  animal  health,  and  environ¬ 
mental  stewardship.  Dairy  produc- 


!  ers  and  industry  leaders  see  the 
CDQA  as  an  opportunity  to  distill 
j  critical  management  practices  along 
with  regulations  that  impact  each 
I  area,  set  up  protocol  for  proce¬ 
dures,  as  well  as  provide  continuing 
i  education  to  all  dairy  farmers  about 
the  most  efficient  and  cohesive 
manure  management  operations. 

The  first  program  to  be  adopted 
addresses  the  environmental 
1  stewardship  component  of  dairy 
farm  operations.  In  order  for  a 
dairy  producer  to  earn  CDQA 
certification,  three  requirements 
must  be  completed:  an  environ¬ 
mental  stewardship  short  course, 
farm  management  plan,  and  on-site 
j  inspections. 

I  The  University  of  California 
Cooperative  Extension,  Davis  is 
^  coordinating  the  development 
of  the  environmental  stewardship 
education  course  with  significant 
input  from  federal,  state,  and  reg¬ 
ional  regulatory  agency  involved 
j  in  environmental  issues.  The 
workshops  and  accompanying 
course  notebooks  cover  water 
regulations,  facility  evaluation, 
manure  management,  and  storm 
water  pollution  prevention  plans. 

It  is  designed  as  education  for  dairy 
farmers  to  help  them  improve  their 
manure  management  practices. 


The  second  element  of  certifi¬ 
cation  is  the  preparation  of  an 
environmental  stewardship  farm 
management  plan  prepared  by  each 
producer.  The  plan  allows  produc¬ 
ers  to  evaluate  their  specific  farm 
conditions  to  determine  compo¬ 
nents  of  their  facility  that  may  put 
them  at  risk  of  incorrect  manure 
handling.  Risk  assessments  cover 
manure  storage  facilities,  corral 
management,  silage  storage,  and 
application  of  manure  to  land. 

Once  high-risk  components  are 
identified,  producers  can  prioritize 
management  and  facility  modifica¬ 
tions  to  further  reduce  possible  risk 
of  water  contamination. 

Finally,  the  producer  will 
participate  in  an  on-site  evaluation 
by  an  independent  party.  A  check¬ 
list,  jointly  developed  by  the  CDQA, 
will  serve  as  the  evaluation  tool. 

The  evaluation  will  include  a  visual 
assessment  of  key  dairy  farm 
operations. 

Once  the  full  compliment  of 
the  CDQA  has  been  established, 
the  dairy  industry  will  have  a  single 
source  of  guidelines,  protocols, 
and  certification  in  environmental 
stewardship,  food  safety,  and 
animal  health.  In  an  industry 
already  proud  of  its  high  standards 
and  quality  tradition,  dairy  farmers 
will  have  set  a  new  path  that  many 
states  are  expected  to  follow. 
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University  of  California-San  Francisco  Researchers 
Report  Test  That  Detects  Prion  Diseases 

Reprinted  from  Food  Safety  Network,  September  28,  1998 


Researchers  at  the  University  of  California-San 
Francisco  report  that  they  have  developed 
a  highly  sensitive,  rapid  technique  for  detecting 
the  infectious  agents  that  cause  prion  diseases.  They 
expect  the  assay  will  ultimately  be  useful  for  detecting 
prions  causing  BSE  disease  and  Creutzfeldt-Jakob 
disease  in  humans.  With  automation,  the  tool  could  be 
applied  to  commercial  testing  of  meat,  biological,  and 
pharmaceutical  products. 

But  the  significance  of  the  UCSF  study,  reported  in 
the  October  issue  of  nature  Medicine,  extends  beyond 
the  hope  for  an  effective  screening  tool.  For  the  assay 
has  revealed  stunning  insights  into  the  nature  of  the 
novel,  inscrutable  pathogen  that  causes  “mad  cow” 
disease,  Creutzfeldt-Jakob’s  disease  in  humans  and  a 
variety  of  other  neurodegenerative  diseases  seen  across 
species  and  known  collectively  as  spongiform  encepha¬ 
lopathies.  The  findings  have  been  given  the  researchers 
new  direction  for  exploring  the  way  in  which  the 
pathogen,  called  prion,  for  proteinaceous  infectious 
particle,  functions. 

The  test  tube  immunoassay,  which  so  far  has  been 
used  to  detect  infection  in  hamsters,  identifies  ex¬ 
tremely  low  levels  of  prion  protein  the  only  known 
component  of  the  infectious  prion  and  does  so  within 
a  matter  of  eight  hours.  Researchers  believe  the  design 
can  be  adapted  for  large-scale  robotic  processing. 

By  contrast,  current  detection  models,  called 
bioassays,  involve  inserting  suspected  infectious  tissue 
into  the  brains  of  laboratory  animals  and  observing 
them  for  development  of  the  disease.  The  process  takes 
between  60  to  180  days,  and  cannot  be  conducted  on  a 
lai^e,  commercial  scale.  The  new  technique,  conducted 
in  plastic  plates,  is  also  expected  to  prove  effective  for 
diagnosing  new-variant  Creutzfeldt-Jakob  disease  (CJD) 
in  living  patients.  Scientists  fear  that  some  25  people  in 
Great  Britain  and  France  may  have  developed  the 
disease  by  eating  tainted  meat  in  the  1980s.  But  the 
insights  the  test  offers  into  the  biology^  of  the  prion 
protein  are  consuming  much  of  the  researchers’ 
attention.  Previous  research  has  revealed  that  all 
mammals  examined  contain  normal,  benign  prion 
protein,  and  it  is  believed  that  they  only  become 
destructive  when  the  prion  protein  changes  shape, 
from  a  coiled  structure  to  a  flat  sheet.  The  conversion 
in  the  infectious  form  of  the  disease  (which  can  also  be 
inherited  or  occur  spontaneously)  is  believed  to  occur 
when  already  infectious  prion  protein,  or  PrPSc,  clasps 


onto  the  normal  prion  protein,  or  PrPC,  twisting  it 
down  flat  in  a  morbid,  fateful  dance. 

The  researchers  developed  an  assay  that  detects 
a  region  of  PrPSc  protein  that,  while  exposed  in  normal 
PrPC  protein,  becomes  tucked,  or  folded,  in  the  dis¬ 
eased  PrPSc  molecule.  Fluorescently  labeled  antibody 
that  reacts  with  the  folded  region  of  PrPSc  only  after 
the  disease  protein  is  unfolded,  or  denatured,  is  used 
in  the  assay. 

The  researchers  first  expose  a  tissue  extract 
containing  infectious  prion  protein  in  its  natural  state 
to  the  antibody  and  measure  the  reactivity.  They  then 
unfold  the  prion  protein  by  chemical  means  so  that  the 
hidden  region  will  be  exposed.  Predictably,  the 
antibody’s  immunoreactivity  to  the  denatured  region, 
as  measured  by  its  degree  of  binding  to  the  molecule, 
is  much  higher  than  it  is  to  the  diseased  protein  in  its 
natural  state.  The  ratio  of  denatured  to  native  infectious 
prion  protein  indicates  the  amount  of  PrPSc. 

The  researchers  used  the  model  to  test  brain  tissue 
taken  from  hamsters  infected  with  eight  different 
strains  of  prions.  They  plotted  the  results  as  a  function 
of  the  concentration  of  PrPSc  for  each  strain.  And  their 
findings  were  dramatic.  Like  seemingly  insignificant 
holes  cut  in  paper  can  create  an  image  of  a  snowflake, 
the  points  on  the  graph  revealed  detail  about  the 
proteins’  unique  properties  that  the  molecular  biolo¬ 
gists  couldn’t  see  on  their  own:  specifically,  that  each 
of  the  eight  different  strains  of  infectious  prions  had 
unique  shapes. 

Researchers  have  known  that  prion  diseases,  even 
within  species,  vary  in  length  of  incubation,  topology 
of  prion  accumulation  and  distribution  of  accumulated 
protein  deposits  in  the  brain.  But  while  they  have 
suspected  that  these  variations,  or  strains,  were  repre¬ 
sented  by  different  protein  shapes,  they  have  never 
had  direct  evidence.  Moreover,  it  has  long  been 
believed  that  a  protein  has  only  a  single  conformation, 
as  determined  by  its  amino  acid  sequence,  and  all  eight 
strains  did  represent  a  single  molecular  sequence. 

The  assay  also  revealed  that  PrPSc  protein  contains 
a  protease-sensitive  fraction,  which  surprised  the 
researchers.  “We  always  thought  PrPSc  was  strictly 
protease  resistant,”  said  Stanley  B.  Prusiner,  MD,  a 
professor  of  neurology,  biochemistry  and  biophysics  at 
UCSF,  the  winner  of  the  1997  Nobel  Prize  in  Physiology 
or  Medicine,  and  the  other  senior  author  of  the  study. 

In  an  effort  to  tease  out  the  component  of  prion 
protein  that  might  actually  confer  the  most  crucial 
distinction  in  strains  the  time  it  takes  for  the  disease  to 
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develop  the  researchers  plotted  the  protease-sensitive 
component  of  the  PrPSc  versus  incubation  time  and 
were  struck  by  what  Safar  called  “a  gorgeous  straight 
line.” 

“Until  now,  we  believed  that  once  formed  in  the 
brain,  prions  could  not  be  degraded.  We  now  under¬ 
stand  that  it  is  the  rate  at  which  prions  are  degraded 
that  explains  the  differences  in  the  time  that  it  takes 
a  prion  strain  to  cause  disease,”  said  Cohen.  “Since 
the  body  can  begin  to  clear  the  proteinaceous  mess 
from  the  brain,  treatments  are  being  developed 
to  assist  this  process.” 

“The  only  conclusion,”  Cohen  said,  “counter 
intuitive  as  it  is,  can  be  that  the  rate-limiting  step  in 
prion  replication  has  little  to  do  with  PrPSc.  Instead, 
Chen  and  Prusiner  suggested,  it  must  have  to  do  with 
an  earlier  stage  in  the  development  of  PrPSc,  when 
normal  PrPC  protein  binds  to  an  as-yet-elusive  “protein 


X.”  Protein  X  is  believed  to  act  as  a  molecular  chaper¬ 
one,  moving  the  normal  protein  out  to  the  dance  floor 
where  it  presumably  is  handed  off  to  its  deadly  suitor. 

Needless  to  say,  the  researchers  are  turning  their 
attention  to  this  earlier  stage  in  the  conversion  cascade, 
before  the  protease-resistant  fraction  is  formed. 

“While  we  still  can’t  visualize  protein  X,  we  need 
to  see  if  we  can  figure  out  its  role,”  said  Safar.  The 
researchers’  challenge,  which  molecular  biologists  face 
every  day  in  their  explorations,  will  be  developing  still 
more  clever  techniques  that  will  reveal  to  them  what 
they  can’t  actually  see,  in  this  case  the  machinations 
of  a  deadly  protein. 

The  University  of  California  has  filed  a  patent 
on  the  full  technology  platform  for  the  immunoassay. 
Centeon  Inc.  holds  a  license  granting  them  exclusive 
rights  to  the  immunoassay  technology'. 


Listeria  —  Put  It  To  The  Test 

Have  you  counted  the  number  of  steps  in  your  Listeria  method?  We  have,  and  our  findings 
may  surprise  you.  It’s  no  secret  that  every  additional  step  in  a  lab  test  increases  the  risk 
of  lab  error.  A  superior  Listeria  method  will  deliver  results  faster  and  with  fewer  steps. 

QA  Life  Sciences  has  a  better  answer.  We’ve  developed  a  brand  new  Listeria  selective 
culture  medium  called  LM-137.  When  combined  with  our  ISO-GRID  Membrane  Filter, 
LM-137  produces  results  in  less  time  with  fewer  steps  and  at  lower  cost  than  any  other 
Listeria  method. 

Listeria  Methods  Compared 


pc:r 

DNA 

ELISA 

DIPSLIDE  MICROWELL 

ISOGRID* 

Enrichment  steps 

2 

2 

2 

2 

0 

Washing  steps 

0 

5 

0 

7 

0 

Other  handling  steps 

10 

13 

3 

7 

3 

Negative  screen 

2  DAYS 

2  DAYS 

2  DAYS 

2  DAYS 

ONE  DAY 

Confirmation  time 

2-3  DAYS 

2-3  DAYS 

2-3  DAYS 

2-3  DAYS 

ONE  DAY 

Cost  per  test 

$10.00 

$15.00 

$8.50 

$7.80 

$1.95 

*  New  quantitative  test  using  LM-137  Agar 

QA  Life  Sciences,  Inc.,  6645  Nancy  Ridge  Drive,  San  Diego,  CA  92121 

Tel:  (619)  622-0560;  Fax:  (619)  622-0564;  E-mail:  bugsy@qalife.com;  Toll-Free  (800)  788-4446 
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Lakewood  Instruments" 
Controller  Allows 
Monitoring  of  Several  Units 

Osmonics  announced  the 
release  of  the  Lakewood 
Instruments  2450  controller,  which 
offers  multiple  monitoring  and  con¬ 
trol  capabilities  in  a  single  package. 

Conductivity,  pH,  flow,  ma¬ 
chine  recovery,  and  alarm  condi¬ 
tions  can  all  be  monitored  in  one 
easy-to-use  unit.  In  addition,  alarms 
can  be  set  for  high  and  low  condi¬ 
tions,  triggering  an  emergency 
shutdown  of  the  reverse  osmosis 
(RO)  system  if  necessary. 

In  addition  to  saving  you 
money,  space,  and  time,  the  Model 
2450  also  provides  a  convenient 
and  reliable  way  to  oversee  your 
RO  unit.  This  model  allows  data 
logging  and  graphing  information 
via  PC  in  a  Windows’-based  format 
plus  the  capability  of  remote  two- 
way  communication  with  a  modem. 
With  these  two  features,  you  will 
be  able  to  monitor  a  single  or 
multiple  machines  from  your  office 
computer  or  laptop. 

Osmonics,  Minnetonka,  MN 

\  Reader  Service 


A  New  Range  of  Aztec® 
Water  Quality  Monitors 

Capital  Controls  Company  Inc, 
introduces  a  new  range  of 
AZTEC"^  water  quality  monitors. 

The  new  AZTEC’^  Series  AlOOO, 
El 000  and  NIOOO  monitors  com¬ 
bine  advanced  microprocessor- 
based  electronics  with  proven  ion 
selective  electrode  measurement 
technology  to  provide  the  best 
instrument  on  the  market  for 
continuous,  accurate,  precise 
measurement  of  ammonia,  fluoride 
or  nitrate  levels  in  drinking  water, 
wastewater,  and  other  process 
water  applications. 

The  AZTEC*  Series  1000  ISO 
monitors  feature  automatic  two- 
point  calibration  for  optimal 
accuracy  and  reproducibility 
and  a  lightweight,  modular  design 
for  easy  access  and  serviceability. 
Residual  indication  is  provided 
on  the  3"  x  4"  display  in  either 
a  1  inch  digital  format,  or  in  a 
graphical  format  with  up  to  28 
days  of  data  at  a  glance.  On-screen 
instructions,  self-diagnostics,  six 
adjustable  relays  and  a  4-20  mAdc 
output  signal  are  .standard. 

Each  instrument  includes  a  dry 
heating  block  to  raise  the  sample 
temperature,  which  is  continuously 
monitored  to  ensure  the  integrity  of 
the  residual  measurement.  Minimal 
reagent  consumption  and  easy 
access  to  all  components  make  the 
monitors  the  most  cost-effective 
and  easy  to  operate  instruments 


on  the  market.  Universal  power 
I  recognition  is  incorporated  into 
the  unit. 

I  Capital  Controls  Company, 
i  Colmar,  PA 

I  Reader  Service 


Devcon  oners  High 
Performance  Epoxy 
for  Repair  of  Stainless 
Steel  Equipment 

Devcon  introduces  Stainless 
Steel  Putty™,  a  stainless  steel- 
filled  epoxy  putty  for  patching, 
repairing  and  rebuilding  stainless 
steel  equipment.  Designed  to  make 
chemically  safe,  non-rusting 
repairs.  Stainless  Steel  Putty  is  ideal 
for  dairy,  food  processing  and 
chemical  plants.  It  is  both  USDA 
authorized  for  incidental  food 
contact  repairs,  and  NSF  certified 
for  potable  water  applications. 

Devcon ’s  Stainless  Steel  Putty 
is  an  easy-to-use,  room  temperature 
curing  epoxy  that  bonds  to  ferrous 
and  non-ferrous  metals.  It  can  be 
easily  applied  by  plant  maintenance 
personnel  to  repair  cracks,  dents, 
and  breaks  in  stainless  steel  equip¬ 
ment,  machinery,  castings,  or 
holding  tanks.  Additionally,  Stain¬ 
less  Steel  Putty  provides  excellent 
chemical  resistance  and  can  be 
machined,  drilled,  or  painted. 
Devcon,  Danvers,  MA 

I  Reader  Service 


The  publishers  do  not  warrant,  either  expressly  or  by  implication,  the  factual  accuracy  of  the  products  or  descriptions  herein, 
nor  do  they  so  warrant  any  views  or  opinions  offered  by  the  manufacturer  of  said  articles  and  products. 
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New  Improvements  in 
Popular  Cleantech®  2000S 
Handwash  System 

Meritech  Incorporated  has 

announced  the  introduction 
of  their  newest  and  most  innovative 


Hand  Wash  system.  The  popular 
Clean-Tech®  2000S  system  has  been 
redesigned  by  increased  functional¬ 
ity,  offering  several  important 
hygienic  accessories.  This  system 
maintains  the  all-important  stan¬ 
dardized  and  effective  handwashing 
cylinder  technology. 

Constructed  of  heavy-duty 
stainless  steel,  the  CleanTech  2000S 
system  has  been  designed  housing  a 
deeper,  more  splash-resistant  hand 
inlet.  Each  fully-gasketed  and  water- 
resistant  unit  provides  an  integral 
compliance  monitor  so  that 
handwashing  can  be  easily  verified 
for  SSOP,  HACCP  and  GMP  pro¬ 
grams.  In  addition,  the  CleanTech 
2000S  provides  a  solutions  monitor 
to  verify  solutions  flow  along  with 
an  automatic  24-hour  self-cleaning 
monitor  to  eliminate  bacteria 
colonization  during  operation. 

Designed  to  operate  efficiently 
with  standard  electrical  and 
plumbing  connections,  the 
CdeanTech  2000S  can  be  easily 
installed  in  wet,  cold  environments 
where  sanitation  is  performed. 

Meritech,  Englewood,  CO 


Dynabeads®  Immuno- 
Magnetic  Separation  (IMS) 
of  Foodborne  Pathogens 

Dynabeads*  anti-E  coli  0157, 
Dynabeads’'  anti  -Salmonella, 
and  Dynabeads''  anti-Listeria  are 
designed  for  rapid,  immiino- 
magnetic  selective  enrichment 
of  microorganisms  directly  from 
pre-enrichment  broths.  The  rapid 
and  simple  protocol  (less  than 
1  hour)  saves  24  hours  of  valuable 
testing  time  compared  to  culture 


Dynal,  Inc. 

methods  using  conventional  sel¬ 
ective  enrichment  media.  Isolated 
colonies  are  achieved  in  24  hours  | 
for  E.  coli  0157  and  48  hours  for  i 
Salmonella  and  Listeria.  A  method 
for  EHEC  isolation  which  utilizes 
Dynabeads®  anti-E.  coli  0157 
appears  in  the  8th  edition  of  the 
Bacteriological  Analytical  Manual 
(BAM)  and  also  is  a  Health  Canada 
HPB  Lab  Procedure.  Dynabeads* 
antiSalmonella  has  achieved  AOAC 
Performance  Testing  Status. 

Dynabeads®  are  uniform,  I 

superparamagnetic  microspheres 
(2.8  microns  in  diameter)  with 
affinity  purified  antibodies  on  their 
surface.  When  incubated  with  a  | 

sample,  Dynabeads*  will  bind  their 
target  bacterium  forming  a  bacte¬ 
rium;  magnetic  bead  complex.  This 
complex  is  separated  from  the 
heterogeneous  sample  by  perform¬ 
ing  the  test  in  a  magnetic  test  tube 
rack  (Dynal  MPC*-M).  The  isolated 
and  concentrated  bacterium:  bead 
complex  can  then  be  cultured  on 
any  selective  culture  medium  or 
used  in  other  detection  systems. 

Dynabeads*  IMS  is  a  rapid  i 

culture  technique  —  colony  acquisi-  i 
tion  means  rapid  results  with  ; 

culture  confirmation.  This  highly 
sensitive  system  will  detect  as  few 
as  100  organisms/ml  of  pre-en- 
riched  sample.  Improved  bacterial 


isolation  with  this  method  also 
makes  it  useful  for  the  culture 
confirmation  of  other  presumptive 
methods. 


UV  Disinfection  in  Auto¬ 
mated  Filling  and 
Packaging  Machines 

Filling  and  packaging  machines 
are  one  area  of  the  food  indus¬ 
try  where  high  levels  of  disinfec¬ 
tion  are  essential.  All  packaging 
materials  including  cartons  and 
preformed  containers,  closures, 
caps  and  foil  seals  need  to  be 
treated  prior  to  filling,  destroying 
any  potential  spoilage  organisms. 
Conveyor  belts,  tracks  and  other 
surfaces  within  the  machines  also 
need  to  be  disinfected,  as  does  any 
incoming  air.  All  of  the  above  can 
be  accomplished  with  UV,  a  quick, 
powerful  treatment  method  with 
no  moving  parts,  no  chemical 
residue  and  little  maintenance. 

There  are  many  applications 
for  UV  within  filling  and  packing 
machines;  disinfecting  the  interior 
of  preformed  containers  prior  to 
filling;  disinfecting  closures,  caps 
and  foil  seals;  disinfecting  conveyor 
belts  and  tracks;  treatment  of 
incoming  and  circulated  air;  dis¬ 
infecting  other  surfaces  within 
the  machine. 

When  containers  are  formed 
and  ready  for  filling,  they  pass 
under  a  medium  pressure  UV  unit 
with  a  UV  dose  calculated  for  the 
base  of  the  container.  Generally,  an 
exposure  time  of  less  than  a  second 
is  sufficient  for  a  99.99‘^>  (4  log) 
microbial  reduction  of  most 
potential  contaminants.  Medium 
pressure  units  can  also  be  used 
to  treat  closures,  caps  and  foils 
prior  to  sealing. 

Medium  or  low  pressure  units 
can  be  installed  to  treat  conveyor 
belt  tracks  which  can  become 
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contaminated  with  product  spill¬ 
age.  UV  prevents  any  microbial 
growth  in  what  is  basically  a  rich 
source  of  nutrients.  Other  surfaces  I 
within  the  machine  can  be  treated  ^ 
if  considered  at  risk.  [ 

Low  pressure  systems  may 
operate  continuously  throughout  j 
any  line  stop,  while  medium  j 

pressure  systems  incorporate  ! 

shutters  and  optical  sensors  to  I 

protect  containers  from  UV  during 
line  stops.  | 

The  air  supply  to  the  interior  i 
of  a  machine  —  necessary  to  main-  | 
tain  positive  internal  pressure  —  is  i 
a  major  potential  source  of  infec-  i 
tion.  UV  systems  have  now  been 
developed  to  specifically  treat  the  ! 
incoming  air,  protecting  all  internal  | 
surfaces  from  recontamination.  Air  ; 
treatment  units  can  also  be  fitted  at  I 
other  critical  points  such  as  the  i 
product  storage  tank  or  the  back  of  i 
the  filling  system’s  product  piston. 

Aquionics  UV  treatment 
systems  are  easy  to  operate  and 
maintain,  with  a  control  panel  that  j 
is  fully  integrated  with  the  controls 
of  the  filling  machine.  Maintenance 
requirements  are  minimal,  the  only 
routine  task  being  the  replacement  i 
of  the  UV  lamps,  an  easy  operation  | 
that  can  be  carried  out  by  on  site  I 
maintenance  staff.  [ 

Aquionics,  Erlanger,  KY 


Handwash  Gaining  Now 
Easier  with  New  View  Box 

The  new  view  box  handwash 
training  kit  is  the  easiest  and 
most  effective  way  to  train  large  I 

groups  proper  handwashing  and 
cross-contamination.  The  new  i 

portable  view  box  allows  more 
than  one  person  to  see  their  hand¬ 
washing  results  at  once  and  the  i 

lights  never  have  to  be  dimmed  or  i 
curtains  drawn  during  the  training  i 

session.  ! 

The  view  box  can  be  bought  i 

separately  or  as  a  kit  with  training 


lotion,  training  powder  (for  cross¬ 
contamination  training),  a  T-shirt 
and  many  other  items  to  accom¬ 
pany  the  training  session. 

For  proper  handwashing 
techniques,  the  lotion  is  applied 
to  trainee’s  hands  while  given  basic 
instructions  on  proper  hand¬ 
washing.  Then  trainees  are  asked 
to  go  wash  their  hands  as  they 
normally  would,  return  to  the 
training  session  and  view  their 
hands  in  the  view  box.  All  of  the 
spots  missed  will  show  up  on  their 
hands.  This  emphasizes  all  of  the 
commonly  missed  areas  in 
handwashing. 

For  cross-contamination 
training,  the  invisible  powder  is 
placed  on  a  person’s  hand  or  other 
surface  trainees  would  come  into 
contact  with  during  the  training. 
After  the  trainer  determines  that 
everyone  has  come  into  contact 
with  the  powder  in  some  way,  the 
black  light  is  used  to  show  where 
the  powder  shows  up.  This  demon¬ 
strates  how  quickly  germs  and 
disease  are  spread  from  one  surface 
to  another  and  one  person  to 
another. 

All  Quality  Assurance  Products, 
Gainesville,  FL 


New  Wiper  Assembly 
Breaks  Lumps, 
Agglomerates 

Anew  independently-driven 

Wiper  Blade  Assembly  available 
on  FLO-THRU  screen  separators 
breaks  down  lumps  and  agglomer¬ 
ates  and  prevents  screen  blinding 
more  effectively  than  passive  wiper 
blades  driven  by  screen  vibration. 

The  support  arm  of  the  assem¬ 
bly  is  mounted  to  the  unsprung 
base  plate  of  any  FLO-THRU 
separator,  allowing  independent, 
secure  adjustment  of  wiper  blade 
height  above  the  vibrating  screen 
surface  or  at  screen  level.  The 
action  of  an  oscillating  screen 


Kason  Corporation 


surface  beneath  a  fixed  height 
blade,  together  with  independent 
adjustment  of  blade  rotation  speed 
from  1  to  15  RPM,  enable  the  user 
to  achieve  higher,  more  controlled 
delumping  efficiency  and  screening 
capacity  than  possible  using 
conventional  wiper  assemblies 
which  are  rotated  by  vibratory- 
induced  friction. 

Flexible  rubber  wiper  blades  or 
bristle  brushes  can  be  affixed  to  the 
agitator  shaft  arms  to  maximize 
delumping  and  anti-blinding  results 
for  individual  materials. 

Kason  FLO-THRU  screen 
separators  are  distinguished  by 
their  externally-mounted  gyratory 
motors,  low  profile  shape,  and 
straight-through  material  flow  path. 

Kason  Corporation,  Millburn, 
NJ 


Remove  Contaminants 
from  Steam  In  Food 
Processing 

Balston®  Steam  filters  that  permit 
direct  steam  contact  with  food 
are  now  available  from  Whatman, 
Inc. 

Balston  Steam  Filters  remove 
98+%  of  0. 1  micron  particles  and 
100%  of  all  visible  particles  from 
steam.  Liquid  condensate  is  re¬ 
moved  at  the  same  efficiency  as  for 
solid  particles.  Models  are  available 
to  handle  flow  rates  of  up  to  3,000 
Ibs/hr. 

Other  benefits  of  Balston  Steam 
filters  include:  Reduction  in  steam 
condensate  mixing  with  the  food 
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products  when  steam  is  used  for 
agitating,  mixing  or  cooking;  sign¬ 
ificant  reduction  in  carryover  of 
boiler  feedwater  chemicals  into 
the  food  product,  causing  taste 
and  odor  problems;  greatly  reduced 
maintenance  requirements  for 
valves,  cookers,  heat  exchangers, 
and  other  equipment. 

Balston  Steam  Filters  are  in  full 
compliance  with  the  requirements 
of  the  U.S.  Food,  Drug  and  Cos¬ 
metic  Act.  They  meet  the  regula¬ 
tions  for  Indirect  Food  Additives 
used  as  Basic  Components  for 
Repeated  Use  Food  Contact  Sur¬ 
faces  as  specified  in  21  CFR  Part 
177,  and  Current  Good  Manufactur¬ 
ing  Practices,  21  CFR  Part  1 10. 
Balston  Steam  Filters  have  also  been 
accepted  by  the  USDA  for  use  in 
federally  inspected  meat  and 
poultry  plants.  They  are  also  in  full 
compliance  with  the  3A  Accepted 
Practices  (Number  609-00)  for 
producing  stea'm  of  culinary 
quality,  and  they  are  in  full  compli¬ 
ance  with  the  requirements  of  the 
Health  Protection  Branch  of  Health 
and  Welfare  Canada. 

Whatman  Inc.,  Tewksbury,  MA 


2"  bottom  opening  (spout),  each 
funnel  may  be  customized  with 
one  choice  of  seven  spout  fittings. 
Fittings  range  through  tubular,  half¬ 
coupling,  NPT  nipples  or  tri-clamp 
styles.  A  stainless  steel  strainer/ 
sieve  which  can  sit  on  the  top  of 
the  funnel  is  also  newly  available. 
Strainer/sieves  can  be  supplied  in 
6  stock  mesh  sizes  with  other  mesh 
sizes  manufactured  on  request. 

Offered  also  are  utility  stainless 
steel  funnels  in  various  sizes  and 
rated  capacities.  Presently  they  are 
supplied  in  top  diameter  sizes  from 
12"  to  3"  in  type  304  stainless  steel. 
Rated  capacities  range  horn  12 
quarts  to  5  ounces.  Type  316 
models  are  available  in  12"  and  10" 
top  diameter  sizes  with  rated 
capacities  of  12  quarts  and  10 
quarts  respectively.  Bottom  open¬ 
ings  range  from  1/2"  to  3/4".  300 
series  stainless  steel  cones  with 
welded  rib  joints,  designed  for 
placement  between  solid  funnel 
sides  and  filtering  medium  (to 
speed-up  process),  are  constructed 
as  an  1 1-1/4"  x  1 1-1/4"  unit  that  can 
fit  all  funnels  down  to  7"  diameter. 

Terriss  Consolidated  Industries, 
Inc.,  Asbury  Park,  NJ 
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Kew  Line  of  Stainless 
Steel  Funnels  with 
Optional  Fittings  and 
Various  Mesh  Strainers 
Announced 

An  expanded  line  of  stainless 
steel  funnels,  strainers,  fittings 
and  cones  is  being  marketed  by 
Terriss  Consolidated  Industries,  Inc. 
Of  special  interest  is  the  new,  heavy 
duty  funnel  fabricated  in  14  gauge, 
type  304  stainless  steel.  Offered 
in  a  seamless,  12"  deep  design  with 
a  1 2"  top  diameter  and  large 


Self-Cleaning  pH/ORP  Flow 
Sysiem  Has  No  Moving 
Parts 

novel  self-cleaning  pH/ORP 
flow  system  that  has  no 
moving  parts  and  requires  no 
!  power.  This  unique  system  utilizes 
I  Sensorex’s  flat  measuring  surface 
I  which  allows  the  probe  to  become 
!  essentially  self-cleaning  when 
j  exposed  to  turbulent  flow.  This 
system  solves  many  of  the  failure 
j  problems  that  can  be  attributed  to 
1  solid  or  oily  coatings,  abrasive 
i  particles  and  viscous  materials. 


These  rugged  combination 
electrodes  are  available  in  both  pH 
and  ORP  configurations.  This  flat 
surface  electrode  also  employs  a 
quick  disconnect  cartridge-type 
system  which  needs  no  tools  and 
makes  it  possible  to  change  an 
existing  electrode  in  seconds.  The 
result  is  improved  precision  of 
measurements,  reduced  mainte¬ 
nance,  prolonged  electrode  life  and 
the  virtual  elimination  of  breakage. 

Specifications  include  use  in 
temperatures  up  to  100°C  and 
pressures  as  high  as  100  PSIG. 
j  Electrodes  are  available  in  either 
I  CPVC  or  PVDF  (Kynar)  bodies  and 
j  are  compatible  with  most  makes/ 
j  models  of  pH/ORP  transmitter 
or  controller. 

Sensorex,  Stanton,  CA 


No.  361 


New  MIxproof  Valve  Meets 
PMO  Requirements 

G&H  Products  Corp.  has 

introduced  the  SMP-SC-PMO 
Mixproof  Valve,  a  new  single- 
I  bodied  mixproof  valve  that  com- 
I  plies  with  the  Pasteurized  Milk 
1  Ordinance  —  ideal  for  the  dairy  and 
!  dairy  processing  industries, 
j  Some  of  the  other  features  of 
I  this  new  mixproof  valve  include: 
Full  port  leak  tube  (vent);  maxi¬ 
mum  protection  against  mixing 
of  fluids,  including  product  vs. 

CIP  solution  applications;  auth¬ 
orized  to  carry  the  3A  symbol; 
simple  valve  disassembly/reassem¬ 
bly;  compact  size;  total  CIP 
hygienic  environment;  and  fully 
pressure-balanced  upper  and 
lower  valve. 

G&H  Products,  Pleasant  Prairie, 
WI 


No.  362 
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Proper  dining  etiquette  includes  forks  on  the  left,  knives 
on  the  right  and  UL  Marks  on  all  the  food  equipment. 


The  standard  of  excellence  in  the  food  industry  doesn  't  just  apply  to  the  food  and  its  preparation. 
It  also  applies  to  the  food  service  equipment.  That's  where  UL's  product  certification  expertise 
comes  in.  You'll  know  food  equipment  meets  nationally  recognized  standards  if  it  bears  the 
UL  Classification  Mark  for  public  health.  We're  accredited  by  the  American  National  Standards 
Institute  (ANSI)  and  the  Standards  Council  of  Canada  in  many  public  safety  areas  including  food 
service  equipment  and  drinking  water  additives.  We  use  a  team  of  experts  including  engineers, 
chemists  and  toxicologists  who  can  assist  you  with  technical  questions.  Plus  our  field 
representatives  make  follow-up  visit's  to  the  factory  at  least  four  times  a  year  to  help  maintain 
the  UL  Mark's  integrity.  Sure,  proper  etiquette  is  important.  But  proper  certification  is  essential. 


C  1997  Underwriters  Laboratories  Inc. 
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For  more  information,  call  one  of  our  locations:  Northbrook,  IL  1-800  595  9844;  Research  Triangle  Park,  NC  I  800  595  9841; 
Camas,  WA  1  800  595  9845;  Melville,  NY  1  800  595  9842;  Santa  Clara,  CA  I  800  595  9843.  Or  visit  our  Web  site  at  www.ul.com. 
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Revisions  to  3-A  Sanitary  Standards  for  Sanitary 
Fittings  for  Mifk  and  Mifk  Products 
Number  63-02 


Formulated  by 

International  Association  of  Milk,  Food  and  Environmental  Sanitarians 
United  States  Public  Health  Service 
The  Dairy  Industry  Committee 

It  is  the  purpose  of  the  lAMFES,  USPHS,  and  DIG,  in  connection  with  the  development  of  the  3-A  Sanitary 
Standards  Program  to  allow  and  encourage  full  freedom  for  inventive  genius  or  new  developments.  Sanitary  fittings 
specifications  heretofore  or  hereafter  developed  which  so  differ  in  design,  materials,  and  fabrication  or  otherwise 
as  not  to  conform  to  the  following  standards  but  which,  in  the  fabricator’s  opinion,  are  equivalent  or  better,  may  be 
submitted  for  the  joint  consideration  of  the  lAMFES,  USPHS,  and  DIG,  at  any  time.  The  3-A  Sanitary  Standards  and 
3-A  Accepted  Practices  provide  hygienic  criteria  applicable  to  equipment  and  systems  used  to  produce,  process,  and 
package  milk,  milk  products,  and  other  perishable  foods  or  comestible  products. 


A  SCOPE 

A I  These  standards  cover  the  sanitary  aspects 

of  fittings  and  gaskets  for  fittings  used  on 
processing  equipment  and  on  equipment  and 
pipelines  which  hold  or  convey  milk  or  milk 
products.  These  standards  cover  the  product 
contact  surfaces  of  disassemblable  joints  on 
sanitary  fittings. 

AI .  1  These  standards  do  not  cover: 

A1 . 1 . 1  Fittings,  such  as  recessed  ferrules, 
which  are  attached  to  a  pipeline 
or  equipment  by  means  of  soldering. 
Al .  1 .2  Recessless  or  rolled  on  fittings. 

A2  In  order  to  conform  to  these  3-A  Sanitary 
Standards  for  Fittings  for  Milk  and  Milk 
Products,  fittings  shall  comply  with  the 
following  design,  material,  and  fabrication 
criteria,  and  the  applicable  documents 
referenced  herein'. 

B  DEFINITIONS 

B1  Product:  Shall  mean  milk  and  milk  products. 

B2  Surfaces 

B2. 1  Product  Contact  Surfaces:  Shall  mean  all 

surfaces  which  are  exposed  to  the  product 
and  surfaces  from  which  liquid  may  drai-n, 
drop,  diffuse,  or  be  drawn  into  the  product. 

B2.2  Nonproduct  Contact  Surfaces:  Shall  mean  all 

other  exposed  surfaces. 


B3  Gleaning 

B3 . 1  Mechanical  Cleaning  or  Mechanically 

Cleaned:  Shall  mean  soil  removal  by  impinge¬ 
ment,  circulation,  or  flowing  chemical 
detergent  solutions  and  water  rinses  onto  and 
over  the  surfaces  to  be  cleaned  by  mechanical 
means  in  equipment  or  systems  specifically 
designed  for  this  purpose. 

B3. 1 . 1  Cleaned  In  Place  ( CIP):  Shall  mean  mechani¬ 
cal  cleaning  of  equipment,  the  cleanability  of 
which  has  been  sufficiently  established  such 
that  all  product  or  solution  contact  surfaces 
do  not  have  to  be  readily  accessible  for 
inspection,  (i.e.  pipelines  that  have  welded 
joints). 

B3.2  Manual  (COP)  Cleaning:  Shall  mean  soil 
removal  when  the  equipment  is  partially  or 
totally  disassembled.  Soil  removal  is  effected 
with  chemical  solutions  and  water  rinses  with 
the  assistance  of  one  or  a  combination  of 
brushes,  nonmetallic  scouring  pads  and 
scrapers,  high  or  low  pressure  hoses  and 
tank(s)  which  may  be  fitted  with  recirculating 
pump(s),  and  with  all  cleaning  aids  manipu¬ 

lated  by  hand. 

B4  Fitting  Types 

B4.1  Butt  Weld  Fittings:  Shall  mean  fittings  which 

have  at  least  one  plain  end  intended  for 
welding  to  a  pipeline  or  equipment. 
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B4.2  Mechanically  Cleaned  Fittings:  Shall  mean  a 
fitting  which  is  cleaned  while  fully  as¬ 
sembled.  If  such  a  fitting  has  a  demountable 
joint,  the  joint  is  self-centering,  employs  a 
gasket,  and  the  resulting  gasketed  joint  forms 
a  substantially  flush  interior  surface.  A  fitting 
for  attachment  to  glass  or  plastic  which  meets 
the  preceding  criteria  may  also  be  a  mech¬ 
anically  cleaned  fitting. 

B4.3  Manually  Cleaned  Fittings:  Shall  mean  a 

fitting  which  has  a  disassemblable  joint  that  is 
intended  for  dismantling  for  manual  cleaning. 
An  example  of  a  manually  cleaned  fitting  is 
the  bevel-seat  type. 

B5  Substantially  Flush:  Shall  mean  mating 

surfaces  or  other  juxtaposed  surfaces  shall  be 
within  1/32  in.  (0.794  mm). 

B6  Simple  Hand  Tools:  Shall  mean  implements 
normally  used  by  operating  and  cleaning 
personnel  such  as  a  screwdriver,  wrench,  or 
mallet. 

B7  Coatings:  Shall  mean  the  results  of  a  process 
where  a  different  material  is  deposited  to 
create  a  new  surface.  There  is  an  appreciable, 
typically  more  than  1  pm,  build-up  of  new 
material. 

C  MATERIALS 

Cl  Metals 

Cl .  1  Product  contact  surfaces  shall  be  of  stainless 

steel  of  the  American  Iron  and  Steel  Institute 
(AISI)  300  Series^  or  corresponding  Alloy  Cast 
Institute  (ACD  typies*  (See  Appendix,  Section  F), 
or  metal  which  under  conditions  of  intended 
use  is  at  least  as  corrosion  resistant  as  stainless 
steel  of  the  foregoing  types,  and  is  nontoxic 
and  nonabsorbent. 

C2  Nonmetal 

C2.1  Rubber  and  rubber-like  materials  may  be 

used  for  coatings  for  sealing  surfaces,  gaskets, 
O-rings,  seals,  and  parts  having  the  same 
functional  purposes. 

C2. 1 . 1  Rubber  and  rubber-like  materials,  when  used 
for  the  above  specified  applications,  shall 
conform  to  the  applicable  provisions  of  the 
3-A  Sanitary  Standards  for  Multiple-Use 
Rubber  and  Rubber-Like  Materials  Used  as 
Product  Contact  Surfaces  in  Dairy  Equip¬ 
ment,  Number  18-. 

C2.2  Plastic  materials  may  be  used  for  coatings  for 
sealing  surfaces,  fittings,  gaskets,  O-rings, 
seals,  and  parts  having  the  same  functional 
purposes. 

C2.2.1  Plastic  materials,  when  used  for  the  above 

specified  applications,  shall  comply  with  the 
applicable  provisions  of  the  3-A  Sanitary 


Standards  for  Multiple-Use  Plastic  Materials 
Used  as  Product  Contact  Surfaces  for  Dairy 
Equipment,  Number  20- 

C2.3  Rubber  and  rubber-like  materials  and  plastic 
materials  having  product  contact  surfaces 
shall  be  of  such  composition  as  to  retain  their 
surface  and  conformational  characteristics 
when  exposed  to  the  conditions  encountered 
in  the  environment  of  intended  use  and  in 
cleaning  and  bactericidal  treatment  or  steril¬ 
ization. 

C2.4  Rubber  and  rubber-like  materials  and  plastic 
materials  having  product  contact  surfaces  that 
are  a  bonded  coating  or  a  covering  shall  be  of 
such  composition  as  to  retain  their  surface 
and  conformational  characteristics  when 
exposed  to  the  conditions  encountered  in  the 
environment  of  intended  use  and  in  cleaning 
and  bactericidal  treatment  or  sterilization. 

C2.5  The  final  bond  and  residual  adhesive,  if  used, 
on  bonded  rubber  and  rubber-like  materials 
and  bonded  plastic  materials  shall  be  non- 
toxic*. 

C2.6  Glass  may  be  used  for  fittings  specified  in 

the  3-A  Accepted  Practices  for  the  Design, 
Fabrication,  and  Installation  of  Milking  and 
Milk  Handling  Equipment,  Number  606-,  and 
when  used,  shall  be  of  a  clear  heat-resistant 
type. 

C3  Sterilizability 

C3. 1  In  a  processing  system  to  be  sterilized  by  heat 
and  operated  at  a  temperature  of  250°F 
(I21°C)  or  higher,  all  materials  having  prod¬ 
uct  contact  surface(s)  used  in  the  construc¬ 
tion  of  fittings,  gaskets,  and  nonmetallic 
component  parts  shall  be  such  that  they  can 
be  (I)  sterilized  by  saturated  steam  or  water 
under  pressure  (at  least  15.3  psig  or  106  kPa) 
at  a  temperature  of  at  least  250°F  (121°C)  and 
(2)  operated  at  the  temperature  required  for 
processing. 

C4  Nonproduct  Contact  Surfaces 

C4. 1  All  nonproduct  contact  surfaces  shall  be  of 
corrosion-resistant  material.  All  nonproduct 
contact  surfaces  shall  be  relatively  nonabsor¬ 
bent,  durable,  and  cleanable. 

D  FABRICATION 

D1  Surface  Texture 

D 1 . 1  All  product  contact  surfaces  shall  have  a 

finish  at  least  as  smooth  as  a  No.  4  ground 
finish  on  stainless  steel  sheets  and  be  free  of 
imperfections  such  as  pits,  folds,  and  crevices 
in  the  final  fabricated  form.  (See  Appendix, 
Section  G.) 
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D2 

Permanent  Joints 

D7 

\ 

Gaskets  and  Gasket  Retaining  Grooves 

D2.1 

All  permanent  joints  in  metallic  product 

D7.1 

Gaskets  having  a  product  contact  surface  shall 

contact  surfaces  of  fittings  shalf  be  contin¬ 
uously  welded.  Welded  areas  on  product 

D7.2 

be  demountable  or  bonded. 

Grooves  in  gaskets  shall  be  no  deeper  than 

contact  surfaces  shall  be  at  least  as  smooth 
as  a  No.  4  ground  finish  on  stainless  steel 

D7.3 

their  width. 

Gasket  retaining  grooves  in  product  contact 

D3 

sheets,  and  be  free  of  imperfections  such 
as  pits,  folds,  and  crevices. 

Cleaning  and  Inspectability 

surfaces  for  demountable  gaskets  shall  not 
exceed  1/4  in.  (6.35  mm)  in  depth  or  be  less 
than  1/4  in.  (6.35  mm)  wide  except  those  for 
standard  O-rings  smaller  than  1/4  in.  (6.35 

D3.1 

Fittings  that  are  to  be  CIP  or  mechanically 

mm),  and  those  for  self-centering  gaskets. 

cleaned  shall  be  so  designed.  If  such  fittings 
have  demountable  joints,  the  joints  shall  be 

D8 

Bonded  Materials 

gasketed  and  so  designed  as  to  cause  self- 

D8.1 

Bonded  rubber  and  rubber-like  materials  and 

D3.2 

centering  of  gaskets,  and  to  result  in  sub¬ 
stantially  flush  interior  fit  of  gaskets  when 
correctly  assembled.  Any  demountable 
product  contact  parts  shall  be  readily 
demountable  by  hand  or  using  simple  hand 
tools. 

Manuallv  cleaned  fittings  shall  have  demount- 

bonded  plastic  materials  having  product 
contact  surfaces  shall  be  bonded  in  such 
a  manner  that  the  bond  is  continuous  and 
mechanically  sound,  so  that  when  exposed 
to  the  conditions  encountered  in  the  environ¬ 
ment  of  intended  use  and  in  cleaning  and 
bactericidal  treatment  or  sterilization,  the 

able  joints  to  allow  easy  access  for  cleaning 
and  inspection.  Use  of  gaskets  in  the  joints  is 
optional.  Any  demountable  product  contact 
parts  shall  be  readily  demountable  by  hand  or 

D9 

rubber  or  rubber-like  material  or  the  plastic 
material  does  not  separate  from  the  base 
material  to  which  it  is  bonded. 

Coatings 

D4 

using  simple  hand  tools. 

Draining 

D9.1 

Coatings,  if  used,  shall  be  free  from  surface 
delamination,  pitting,  flaking,  spalling. 

D4.1 

All  product  contact  surfaces  shall  be  self-  | 

blistering  and  distortion  when  exposed  to  the 

D5 

*  j 

draining  when  properly  installed.  ’ 

Threads 

conditions  encountered  in  the  environment  of 
intended  use  and  in  cleaning  and  bactericidal 
treatment  or  sterilization. 

D5.1 

There  shall  be  no  threads  on  product  contact 

DIO 

Radii 

D6 

surfaces. 

Dimensions  and  Tolerances 

DlO.l 

All  internal  angles  of  less  than  135°  on 
product  contact  surfaces  shall  have  radii  of 

D6.1 

The  inside  diameter  of  the  butt  weld  ends 

not  less  than  1/8  in.  (3.18  mm),  except  that: 

of  plain  end  fittings  shall  be  dimensioned  to 

DIO.  1.1 

Smaller  radii  may  be  used  when  they  are 

D6.2 

mate  with  the  part  to  which  it  is  to  be  welded 
and  be  substantially  flush. 

Mating  faces  of  demountable  joints  on  sani- 

required  for  essential  functional  reasons,  such 
as  those  in  gasket  retaining  grooves.  In  no 
case  shall  such  radii  be  less  than  1/64  in. 

tary  fittings  shall  have  internal  diameters 
meeting  the  dimension  and  tolerance  specifi- 

DIO.1.2 

(0.397  mm).  [ 

Radii  in  standard  O-ring  grooves  shall  be  as  . 

D6.2.1 

cations  in  Appendix  H,  Table  1  except: 

Fittings  for  attachment  to  glass  or  plastic 

DIO.  1.3 

specified  in  Appendix  1.  i 

Radii  in  nonstandard  O-ring  grooves  shall  be  ; 

D6.2.2 

components  which  do  not  have  the  standard 

ID  dimensions  of  metal  tubing. 

Fittings  for  special  applications  which  require 
other  than  the  standard  ID  dimensions  of 

E 

those  radii  closest  to  a  standard  O-ring  as  ; 

specified  in  Appendix  1. 

STERIUZABLE  FITTINGS 

tubing. 

El 

Fittings  which  have  demountable  joints  and 

D6.3 

Fittings  excepted  by  Sections  D6.2.1  and 

are  to  be  used  in  a  processing  system  to  be 

D6.2.2  shall  be  dimensioned  to  mate  with  the 
internal  dimension  of  its  counterpart  tubing, 
pipe,  glass  tubing,  plastic  component,  etc. 
(Dimension  tolerances  for  these  excepted 

Eli 

sterilized  by  heat  and  operated  at  a  tempera¬ 
ture  of  250°  F  (121°C)  or  higher  shall  comply  I 

with  the  following  additional  criteria:  ? 

The  construction  shall  be  such  that  all  | 

fittings  are  not  provided  by  these  Sanitary 
Standards.) 

product  contact  surfaces  can  be  (1)  sterilized  1 

by  saturated  steam  or  water  under  pressure  | 
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(at  least  15.3  psig  or  106  kPa)  at  a  tempera¬ 
ture  of  at  least  250°F  (121°C)  and  (2)  operated 
at  the  temperature  required  for  processing. 

El  .2  Fittings  that  have  a  product  contact  surface(s) 
to  be  used  in  such  a  processing  system,  not 
designed  so  that  the  system  is  automatically 
shut  down  if  the  product  pressure  in  the 
system  becomes  less  than  that  of  the  atmos¬ 
phere  and  cannot  be  restarted  until  the  system 
is  resterilized,  shall  have  a  steam  or  other 
sterilizing  medium  chamber  surrounding  the 
fittings  at  the  product  contact  surface  if 
required  to  maintain  sterility.  The  fittings 
shall  be  constructed  so  that  the  steam  cham¬ 
ber  or  other  sterilizing  medium  chamber  may 
be  exposed  for  inspection. 

El. 3  Where  steam  or  other  sterilizing  medium  is 
used,  the  connection(s)  on  the  sterilizable 
fittings  shall  be  such  that  the  steam  lines  or 
other  sterilizing  medium  lines  can  be  securely 
fastened  to  the  sterilizable  fittings.  The 
sterilizable  fittings  shall  be  constructed  so 
that  the  steam  or  other  sterilizing  medium 
chamber  may  be  exposed  for  inspection. 

El. 4  The  seal(s)  in  sterilizable  fittings  designed  to 

be  used  in  a  processing  system  to  be  sterilized 
by  heat  and  operated  at  a  temperature  of  250°F 
(121°C)  or  higher  shall  be  located  between 
the  product  contact  surface  and  the  steam 
or  other  sterilizing  chamber. 

E2  Nonproduct  contact  surfaces  shall  have  a 

smooth  finish,  free  of  pockets  and  crevices, 
and  be  readily  cleanable. 

APPENDIX 

F  STAINLESS  STEEL  MATERIALS 

Stainless  steel  conforming  to  the  applicable 
composition  ranges  established  by  AISI  for 
wrought  products,  or  by  ACI  for  cast  pro¬ 
ducts,  should  be  considered  in  compliance 
with  the  requirements  of  Section  Cl  herein. 
Where  welding  is  involved,  the  carbon 
content  of  the  stainless  steel  should  not 
exceed  0.08%.  The  first  reference  cited  in  Cl 
sets  forth  the  chemical  ranges  and  limits  of 
acceptable  stainless  steel  of  the  300  Series. 
Cast  grades  of  stainless  steel  corresponding 
to  types  303,  304,  and  316  are  designated 
CF-16F,  CF-8,  and  CF-8M,  respectively.  The 
chemical  compositions  of  these  cast  grades 
are  covered  by  ASTM  specifications’  A351/ 
A351M,  A743/A743M  and  A744/A744M. 
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G  PRODUCT  CONTACT  SURFACE  FINISH 

Surface  finish  equivalent  to  150  grit  or  better 
as  obtained  with  silicon  carbide,  properly 
applied  on  stainless  steel  sheets,  is  considered 
in  compliance  with  the  requirements  of 
Section  D1  herein.  A  maximum  of  32  gin. 
(0.80  gm),  when  measured  according  to  the 
recommendations  in  American  National 
Standards  Institute  (ANSI)/ American  Society 
of  Mechanical  Engineers  (ASME)^  B46. 1  - 
Surface  Texture,  is  considered  to  be  equiva¬ 
lent  to  a  No.  4  finish. 

H  DIMENSIONS  AND  TOLERANCES 

Table  1  —  Internal  Diameter  and  Tolerance 
Specifications  for  Mating  Faces  of  Demount¬ 
able  Joints  (Unions)  of  all  Sanitary  Fittings  in 
D6.2.1  andD6.2.2. 


Nominal  Diamcter-in. 

ID*  in. 

Tolerance-in. 

'/4 

0.152 

±0.005 

3/8 

0.277 

±0.005 

'A 

0.370 

±0.005 

V, 

0.620 

±0.005 

1 

0.870 

±0.005 

1  1/2 

1.370 

±0.005 

2 

1.870 

±0.005 

2  1/2 

2.370 

±0.005 

3 

2.870 

±0.005 

4 

3  834 

±0.005 

6 

5.782 

±0.013 

8 

7.782 

±0.016 

10 

9.732 

±0.016 

12 

11.732 

±0.016 

I  O-RING  GROOVE  RADH 


O-Ring 

Cross 

Section, 

Nominal 

(AS  568^ 

O-Ring 

Cross 

Section, 

Actual 

(AS  568) 

O-Ring  Cross 
Section, 
Actual 

(ISO  3601-1*) 

Minimum 

Groove 

Radius 

1/16  in. 

0.070  in. 

1.80  mm 

0.016  in. 
(0.406  mm) 

3/32  in. 

0.103  in. 

2.65  mm 

0.031  in. 
(0.787  mm) 

1/8  in. 

0.139  in. 

3.55  mm 

0.031  in. 
(0.787  mm) 

3/16  in. 

0.210  in. 

5.30  mm 

0.062  in. 
(1.575  mm) 

1/4  in. 

0.275  in. 

7.00  mm 

0.094  in. 
(2.388  mm) 
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DIAGRAMS 

These  diagrams  are  intended  to  promote  interchange- 
ability  of  threaded  fittings  for  standard  tubing  by 
showing  construction  dimensions  for  Dairy  ACME 
Threads.  These  threads  are  commonly  utilized 
for  threaded  external  fasteners,  such  as  hexnuts 


and  spanner  nuts,  used  to  connect  demountable  joints. 
The  12  pages  of  drawings  of  bevel  seat  fittings  formerly 
shown  in  this  section  have  been  deleted  because, 
although  complying  with  these  standards,  they  are 
increasingly  supplanted  by  welded  pipeline  joints  and 
fittings  using  self-centering,  flush-fitting  gaskets,  and 
clamp  type  unions. 


3-A  63:02:  Dairy  ACME  Threads 


EXTERNAL  THREAD  DIMENSIONS 


I  Size 

1 

Acme 
Threads 
per  in. 

0 

Pitch 

Dia. 

Tolerance  i 
P.Q  &  P.D. 

1 

8 

1.3i7 

1.462 

1.3995 

■t-.000/-.018 

1  1/2 

8 

1  994 

1.9315 

+.000/ -.019 

2 

8 

2.381 

2.526 

2.4635 

+.000/ -.020 

2  1/2 

8 

2.913 

QjgjU 

2.9955 

+.000/ -.021 

3 

8 

3.5275 

+.000  /  -.022 

4 

6 

4.695 

4.6120 

+.000/ -.025 

INTERNAL  THREAD  DIMENSIONS 


Size 

Acme 
Threads 
per  in. 

P 

0 

Pitch 

Dia. 

Tolerance 

P,0&P.D. 

1 

8 

1.352 

1.497 

1.4145 

+.018/ -.000 

na 

8 

1.9465 

+.019/ -.000 

8 

2.416 

2.561 

2.4785 

+.020/ -.000 

mm 

8 

3.0105 

+.021  / -.000 

3 

8 

3.5425 

+.022  /  -.000 

4 

6 

4.544 

4.730 

4.6270 

+.025/ -.000 

These  revised  standards  are  effective  November  25, 1998,  at  which  time  3-A  Sanitary  Standards  for 
Sanitary  Fittings  for  Milk  and  Milk  Products,  Number  63-01  are  rescinded  and  become  null  and  void. 


'Use  current  revisions  or  editions  of  all  referenced  documents  cited  herein. 

-The  data  for  this  series  are  contained  in  the  AISI  Steel  Products  Manual,  Stainless  &  Heat  Resisting  Steels, 
November  1990,  Table  2-1,  pp.  17-20.  Available  from  the  American  Iron  and  Steel  Society,  410  Commonwealth 
Drive,  Warrendale,  PA  15086;  4l2.776.1535. 

'Steel  Founders  Society  of  America,  Cast  Metal  Federation  Building,  455  State  Street,  Des  Plaines,  IL  60016; 
708.299.9160. 

■'Adhesives  shall  comply  with  21  CFR  175  -  Indirect  Food  Additives:  Adhesives  and  Components  of  Coatings. 
Document  for  sale  by  the  Superintendent  of  Documents,  U.S.  Government  Printing  Office,  Washington,  D.C.  20402 
202.512.1803. 

’Available  from  ASTM,  100  Barr  Harbor  Drive,  West  Conshohocken,  PA  19428-2959;  610. 832. 9500. 

"Available  from  the  American  Society  of  Mechanical  Engineers,  345  East  47th  Street,  New  York,  NY  10017-2392 
212.705.7722. 

The  document  establishing  these  standard  dimensions  is  Aerospace  Standard  (AS)  568,  published  by  SAE, 

400  Commonwealth  Drive,  Warrendale,  PA  15086;  412.776.4970. 

'The  document  establishing  these  standard  dimensions  is  ISO  3601-1:  1988  (E),  published  by  the  International 
Organization  for  Standardization  (ISO),  1  Rue  de  Varembe,  Case  Postale  58,  CH  1  1211,  Geneva,  Switzerland 
41.22.734.1240. 
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3-A  Accepted  Practices  for  Spray  Drying  Systems 
for  Mitk  and  Mitk  Products, 

Number  607-04 


Formulated  by 

International  Association  of  Milk,  Food  and  Environmental  Sanitarians 
United  States  Public  Health  Service 
The  Dairy  Industry  Committee 

It  is  the  purpose  of  the  lAMFES,  USPHS,  and  DIG  in  connection  with  the  development  of  the  3-A  Sanitary 
Standards  Program  to  allow  and  encourage  full  freedom  for  inventive  genius  or  new  developments.  Spray  drying 
system  specifications  heretofore  or  hereafter  developed  which  so  differ  in  design,  materials,  and  fabrication  or 
otherwise  as  not  to  conform  to  the  following  standards  but  which,  in  the  fabricator’s  opinion,  are  equivalent  or 
better,  may  be  submitted  for  the  joint  consideration  of  the  lAiMFES,  USPHS,  and  DlC  at  any  time.  The  3-A  Sanitary 
Standards  and  3-A  Accepted  Practices  provide  hygienic  criteria  applicable  to  equipment  and  systems  used  to  pro¬ 
duce,  process,  and  package  milk,  milk  products,  and  other  perishable  foods  or  comestible  products. 


A  SCOPE 

A1  These  3-A  Accepted  Practices  shall  pertain  to 

the  sanitary  aspects  of  equipment  for  spray 
drying  milk  and  milk  products,  and  include 
all  equipment  necessary  for  spray  drying  milk 
and  milk  products  beginning  with  the  dis¬ 
charge  of  the  final  pump  which  delivers  the 
liquid  product  to  the  atomizers  and  termi¬ 
nates  at  the  point  the  finished  product  leaves 
the  system  for  conveying  either  to  the  packag¬ 
ing  system  or  to  bulk  storage.  The  drying 
system  may  include  but  shall  not  be  limited  to 
the  equipment  used  for  moving  and  cleaning 
air,  heating  and/or  cooling  air,  fluid  product 
handling,  fluid  product  heating,  fluid  product 
atomizing,  gas  injection  into  the  product, 
atomized  product  dispersion  into  the  heated 
air,  dry  ingredient  introduction  into  the 
process  air  or  product,  product  reintroduc¬ 
tion,  agglomeration,  dry  or  partially  dry 
product  retention,  additional  product  drying, 
separating  dry  product  from  the  air,  exhaust¬ 
ing  the  air,  dry  product  cooling  and/or 
conveying,  dry  product  sifting  and  classify¬ 
ing,  dry  product  particle  size  reduction, 
metallic  particle  detection  and  separation, 
internal  vibration,  air  locks,  fire  suppression 
appurtenances,  pressure  relief  (explosion 
venting),  product  sampling,  heat  recovery, 
permanently  installed  mechanical  cleaning 


devices,  instrument  sensor  fittings,  observa¬ 
tion  ports  and  any  other  equipment  that  may 
become  a  part  of  the  spray  drying  system  for 
handling  processing  air  or  product. 

A2  Pneumatic  and/or  mechanical  conveyors 

which  are  an  integral  part  of  a  spray  drying 
system  are  subject  to  the  same  material, 
fabrication,  design,  and  processing  air  require¬ 
ments  of  3-A  Sanitary  Standards  for  Pneumatic 
Conveyors  for  Dry  iMilk  and  Dry  Milk  Prod¬ 
ucts,  Number  39-  and  3-A  Sanitary  Standards 
for  Mechanical  Conveyors  for  Dry  Milk  and 
Dry  Milk  Products,  Number  41-  both  of  which 
apply  to  such  conveyors  that  are  not  an 
integral  part  of  a  dryer  system. 

A3  In  order  to  conform  with  these  3-A  Accepted 

Practices,  spray  drying  system  components 
shall  comply  with  the  following  criteria  for 
design,  material,  fabrication,  air  supply  and 
the  applicable  documents  referenced  herein-’. 

B  DEFINITIONS 

B1  Product:  Shall  mean  fluid  milk  or  milk 

products,  dry  milk  or  dry  milk  products, 
and  similar  products. 

B2  Processing  Air:  Shall  mean  air  prepared  by 

filtration  which  is  intended  to  be  used  in 
contact  with  the  product  for  such  purposes 
as  heating,  cooling,  drying,  conveying, 
or  similar  purposes. 
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B2. 1  Air  to  be  Heated:  Shall  mean  processing  air 
to  be  heated  to  at  least  240°F  (1 16°C). 

B2.2  Air  not  to  be  Heated:  Shall  mean  processing 
air  which  either  will  not  be  heated  or  will  be 
heated  to  a  temperature  less  than  240°F 
(1 16°C). 

B3  Pressurized  Air:  Shall  mean  air  which  has 

been  compressed  by  mechanical  means 
(excluding  fans  and  blowers)  to  exceed 
atmospheric  pressure. 

B4  Surfaces 

B4. 1  Product  Contact  Surfaces:  Shall  mean  all 

surfaces  which  are  exposed  to  the  product 
and  surfaces  from  which  liquids  and/or  solids 
may  drain,  drop,  diffuse  or  be  drawn  into  the 
product. 

B4 . 2  Air  Contact  Surfaces 

B4.2. 1  Processing  Air  Contact  Surfaces  (for  Air  to  be 

Heated  or  Air  not  to  be  Heated):  Shall  mean 
all  surfaces  in  contact  with  filtered  air  prior  to 
coming  in  contact  with  the  product,  com¬ 
mencing  at  the  frame  of  the  final  inlet  air 
filter(s)  and  ending  at  the  first  downstream 
product  contact  surface. 

B4.2.2  Exhaust  Air  Contact  Surfaces:  Shall  mean  the 
surfaces  of  the  air  ducts,  plenum  chamber(s) 
(if  provided)  and  appurtenances  from  the 
final  product  contact  surface  through  the 
exhaust  system. 

B4.3  Nonproduct  Contact  Surfaces:  Shall  mean  all 

other  exposed  surfaces. 

B5  Cleaning 

B5. 1  Mechanical  Cleaning  or  Mechanically 

Cleaned:  Shall  mean  soil  removal  by  impinge¬ 
ment,  circulation,  or  flowing  chemical 
detergent  solutions  and  water  rinses  onto  and 
over  the  surfaces  to  be  cleaned  by  mechanical 
means  in  equipment  or  systems  specifically 
designed  for  this  purpose. 

B5. 1 . 1  Cleaned  In  Place  ( CIP):  Shall  mean  mechani¬ 

cal  cleaning  of  equipment,  the  cleanability  of 
which  has  been  sufficiently  established  such 
that  all  product  or  solution  contact  surfaces 
do  not  have  to  be  readily  accessible  for 
inspection  (for  example,  silo-type  tanks  or 
welded  pipelines). 

B5.2  Manual  (COP)  Cleaning:  Shall  mean  soil 
removal  when  the  equipment  is  partially  or 
totally  disassembled.  Soil  removal  is  effected 
with  chemical  solutions  and  water  rinses 
with  the  assistance  of  one  or  a  combination 
of  brushes,  nonmetallic  scouring  pads  and 
scrapers,  high  or  low  pressure  hoses  and 
tank(s)  which  may  be  fitted  with  recirculating 


pump(s),  and  with  all  cleaning  aids  mani¬ 
pulated  by  hand. 

B6  Sanitizing  or  Sanitization 

B6.  1  Sanitizing  or  Sanitization:  Shall  mean  a 

process  applied  to  a  cleaned  surface  which  is 
capable  of  reducing  the  numbers  of  the  most 
resistant  human  pathogens  by  at  least  5  log,,, 
reductions  (99.999%)  to  7  log,„  reductions 
(99.99999%)  by  applying  accumulated  hot 
water,  hot  air,  or  steam,  or  by  applying  an 
EPA-registered  sanitizer  according  to  label 
directions.  Sanitizing  may  be  effected  by 
mechanical  or  manual  methods. 

B7  Component  Equipment 

B7. 1  Porous  Belt  Conveyors:  Shall  mean  flexible, 
porous,  product-handling  devices  used  to 
convey  products  through  a  spray  drying 
system. 

B7.2  Dry  Product  Sifters/Classifiers:  Shall  mean 
equipment  in  which  products  are  separated 
into  different  size  fractions.  This  equipment 
includes,  but  is  not  limited  to,  vibratory  and 
rotary  sifters. 

B7.3  Dry  Product  Particle  Size  Reducers:  Shall 

mean  equipment  in  which  product  particle 
size  is  reduced  by  mechanical  means.  This 
equipment  includes,  but  is  not  limited  to, 
comminuter,  hammer,  and  roller  mills. 

B7.4  Metal  Detectors:  Shall  mean  equipment  for 
detecting  metallic  particles  in  the  product. 

B7.5  Magnetic  Separators:  Shall  mean  equipment 

in  which  metallic  particles  are  removed  from 
the  product  by  magnetic  attraction. 

B7.6  Air  Locks:  Shall  mean  equipment  in  which 
product  is  transferred  between  areas  of 
differing  pressure  while  maintaining  the 
pressure  differential.  This  equipment  in¬ 
cludes,  but  is  not  limited  to,  rotary  and  double 
flapper  valves,  and  venturis. 

B7.7  Fire  Suppression:  Shall  mean  equipment 

which  will  suppress  possible  product  fire  by 
means  of  a  suppressant  material. 

B7.8  Pressure  Relief:  Shall  mean  equipment  which 
will  vent  excessive  pressures  in  the  drying 
system  so  that  structural  and  mechanical 
damage  is  avoided  or  minimized. 

B7.9  Fluid  Beds:  Shall  mean  equipment  which 

suspends  and  moves  product  particles  using 
processing  air  forced  through  a  fluid  bed 
screen. 

B7. 10  Fluid  Bed  Screens:  Shall  mean  thin  metal 
sheets,  which  have  perforations  for  the 
transmission  of  processing  air  for  conveying, 
drying  and/or  cooling  of  product. 


868  Dairy,  Food  and  Environmental  Sanitation  -  DECEMBER  1998 


B7. 1 1  Product  Conveyors:  Shall  mean  equipment 

which  mechanically  or  pneumatically  conveys 
product. 

B7. 1 2  Product  Diverter  Valves:  Shall  mean  valves 
which  divert  flow  between  two  or  more 
destinations. 

B7. 1 3  Easily  or  Readily  Removable:  Shall  mean 
quickly  separated  from  the  equipment  with 
the  use  of  simple  hand  tools,  if  necessary. 

B7. 1 4  Easily  or  Readily  Accessible:  Shall  mean  a 
location  which  can  be  safely  reached  by  an 
employee  from  the  floor,  platform,  or  other 
permanent  work  area. 

B7. 1 5  Inspectable:  Shall  mean  all  product  contact 

surfaces  can  be  made  available  for  close  visual 
observation. 

B7. 16  Simple  Hand  Tools:  Shall  mean  implements 
normally  used  by  operating  and  cleaning 
personnel  such  as  a  screwdriver,  wrench 
or  mallet. 

B7. 17  Nontoxic  Materials:  Shall  mean  those  sub¬ 
stances  that  under  the  conditions  of  their  use 
are  in  compliance  with  applicable  require¬ 
ments  of  the  Food,  Drug,  and  Cosmetic  Act  of 
1938,  as  amended. 

C  MATERIALS 

Cl  Product  Contact  Surfaces 

Cl .  1  The  materials  of  product  contact  surfaces 

of  equipment  included  in  the  spray  drying 
system  for  which  there  are  3- A  Sanitary 
Standards  or  3-A  Accepted  Practices  shall 
comply  with  the  materials  criteria  of  the 
applicable  standards  or  accepted  practices. 
(See  Appendix,  Section  O.) 

Cl. 2  Metals 

C 1 .2. 1  Product  contact  surfaces  shall  be  of  stainless 

steel  of  the  American  Iron  and  Steel  Institute 
(AlSl)  300  Series^  or  corresponding  Alloy  Cast 
Institute  (ACI)  types^  (See  Appendix,  Section 
F),  or  metal  which  under  conditions  of 
intended  use  is  at  least  as  corrosion  resistant 
as  stainless  steel  of  the  foregoing  types,  and 
is  nontoxic  and  nonabsorbent,  except  that: 

Cl. 2. 1.1  Aluminum  alloys  conforming  to  the  Alumi¬ 
num  Association^  designations  5052 
and  6061  may  be  used  as  dry  product  contact 
surfaces  for  supporting  or  reinforcing  mem¬ 
bers  in  lightweight  moving  parts  of  product 
removal  (drag)  systems,  provided  they  are 
removable  for  cleaning. 

Cl.  3  Nonmetals 

Cl  .3. 1  Rubber  and  rubber-like  materials  may  be  used 
for  conveyor  belts,  short  flexible  connectors, 
hose  assemblies,  gaskets,  scraper  blades. 


sealing  applications,  rollers,  or  as  a  coating 
on  rollers,  plugs  for  pressure  relief  and  fire 
suppression  devices  and  parts  having  the 
same  functional  purposes. 

C 1 . 3 . 1 . 1  Rubber  and  rubber-like  materials  when  used 
for  the  above  specified  application(s)  shall 
conform  with  the  applicable  provisions  of 
the  3-A  Sanitary  Standards  for  Multiple-Use 
Rubber  and  Rubber-Like  Materials  Used  as 
Product  Contact  Surfaces  in  Dairy  Equip¬ 
ment,  Number  18-. 

Cl .3.2  Plastic  materials  may  be  used  for  spray 

cleaning  devices,  scraper  blades,  sight  and/ 
or  light  openings,  bearings,  bushings,  short 
pieces  of  transparent  tubing  in  dry  product 
areas  for  observation  purposes,  short 
flexible  connectors,  sealing  applications, 
diverter  valve  vanes,  a  coating  for  air  lock 
parts,  conveyor  belts,  a  coating  on  the  edges 
of  conveyor  belts,  wear  strips,  pressure  relief 
port  membranes,  coverings  for  pressure 
relief  and  fire  suppression  devices  and  parts 
having  the  same  functional  purposes. 

C 1 . 3  •  2 . 1  Plastic  materials  when  used  for  the  above 

specified  application(s)  shall  conform  with 
the  applicable  provisions  of  the  3-A  Sanitary 
Standards  for  Multiple-Use  Plastic  Materials 
Used  as  Product  Contact  Surfaces  for  Dairy 
Equipment,  Number  20-. 

C 1 . 3  ■  3  Rubber  and  rubber-like  materials  and  plastic 

materials  having  product  contact  surfaces 
shall  be  of  such  composition  as  to  retain 
their  surface  and  conformational  characteris¬ 
tics  when  exposed  to  the  conditions  encoun¬ 
tered  in  the  environment  of  intended  use 
and  in  cleaning  and  bactericidal  treatment. 

Cl  .3.4  The  final  bond  and  residual  adhesive,  if  used, 
on  bonded  rubber  and  rubber-like  materials 
and  bonded  plastic  materials  shall  be  non- 
toxic'^.  (Also  see  Sections  C3.1.2  and  D5.1.) 

Cl. 3. 5  Cotton,  wool,  linen,  silk,  synthetic  fibers, 
or  expanded  PTFE  membrane  laminates 
composed  of  these  materials  may  be  used  for 
separation  of  product  from  exhaust  air  and 
for  short  flexible  connectors  used  in  contact 
with  dry  product.  These  materials  shall  be 
nontoxic,  relatively  insoluble  in  water,  easily 
cleanable  and  shall  not  impart  particulate 
material  or  a  flavor  to  the  product. 

Cl. 3. 5.1  All  plastic  materials  referenced  in  Cl. 3. 5 

shall  be: 

C 1 . 3 . 5 . 1 . 1  Constructed  of  materials  meeting  Title  2 1 , 
Part  170-199  of  the  Code  of  Federal  Regula¬ 
tions,  or 

Cl. 3. 5. 1.2  Otherwise  accepted  by  the  Food  and  Drug 
Administration  for  food  contact. 
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Cl .3,6  Plastic  materials  which  meet  Sections 

Cl. 3. 5. 1.1  and  Cl. 3. 5. 1.2  may  be  used  for 
flexible  tubing,  or  for  fittings  for  such  tubing, 
used  to  distribute  pressurized  air  for  purging 
shaft  seals  and  for  sensing  air  pressure  or  flow 
as  described  in  D15. 

Cl. 3-7  Rubber  and  rubber-like  materials  which  meet 
applicable  FDA  regulations  21  CFR  177.2600 
may  be  used  for  flexible  tubing  to  distribute 
pressurized  air  for  purging  purposes  de¬ 
scribed  in  Section  Cl. 3. 6.  Fittings  and 
connections  for  such  tubing  may  be  made  of 
stainless  steel  or  of  plastic  specified  in  Section 
Cl.3.5.1.1  and  Cl. 3.5.1. 2. 

Cl  .3.8  Glass  may  be  used  in  sight  and/or  light 

openings  where  required  to  evaluate  burner 
operation  and  shall  be  of  a  clear,  heat-resis¬ 
tant  type. 

C2  Air  Contact  Surfaces 

C2.1  Air  contact  surfaces,  including  air-to-air  heat 

recovery  systems,  shall  meet  the  materials 
requirements  of  a  product  contact  surface, 
except  for; 

C2. 1 . 1  Flexible  connectors  in  air  to  be  heated  and 
exhaust  air  contact  surfaces. 

C2.1.2  Burners 

C2. 1 .3  Processing  air  heating  devices  for  air  to  be 
heated  only,  such  as  steam  coils  or  heat 
transfer  fluid  coils. 

C2. 1 .4  Exhaust  fans  and  dampers  in  exhaust  air 
contact  surfaces. 

C3  Air  Filters 

C3- 1  Air  filter  media  used  to  filter  processing  air 
shall  consist  of  one  or  more  of  the  following 
materials: 

C3. 1 . 1  Fiberglass  with  a  downstream  backing  dense 
enough  to  prevent  fiberglass  break-off  from 
passing  through,  cotton  flannel,  wool  flannel, 
nonwoven  fabric,  absorbent  cotton  fiber, 
polyester  fiber  or  other  suitable  materials 
which,  under  conditions  of  intended  use,  are 
nontoxic  and  nonshedding  and  which  do  not 
release  toxic  volatiles  or  other  contaminants 
to  the  air,  or  volatiles  which  may  impart  any 
flavor  or  odor  to  the  product. 

C3. 1 .2  Bonding  materials  contained  in  the  air  filter 
media  shall  be  nontoxic,  nonvolatile  and 
insoluble  under  all  conditions  of  use. 

C3-2  Filter  element  sealing  gaskets,  if  affixed  to  the 
upstream  face  of  the  filter  frame,  or  to  the 
filters  as  supplied  by  the  filter  manufacturer, 
shall  be  of  nonabsorbent  material.  Compli¬ 


ance  of  such  gaskets  with  the  3-A  Sanitary 
Standards  for  Rubber  and  Rubber-Like  Materi¬ 
als  Used  as  Product  Contact  Surfaces  in  Dairy 
Equipment,  Number  18-  is  not  required. 

C3.3  Electronic  air  cleaners  using  electrostatic 

precipitation  principles  to  collect  particulate 
matter  may  be  used  in  spray  drying  systems 
only  as  a  prefilter. 

C4  Nonproduct  Contact  Surfaces 

C4.1  All  nonproduct  contact  surfaces  shall  be  of 
corrosion-resistant  material  or  material  that  is 
rendered  corrosion  resistant.  If  coated,  the 
coating  used  shall  adhere  All  nonproduct 
contact  surfaces  shall  be  relatively  non¬ 
absorbent,  durable,  and  cleanable.  Parts 
removable  for  cleaning  having  both  product 
contact  and  nonproduct  contact  surfaces  shall 
not  be  painted. 

D  FABRICATION 

D1  The  fabrication  criteria  of  equipment  included 

in  the  spray  drying  system  for  which  there  are 
3-A  Sanitary  Standards  or  3-A  Accepted 
Practices  shall  be  those  of  the  applicable 
standards  or  accepted  practices.  (See  Appen¬ 
dix,  Sections  O  and  P.) 

D2  Surface  Texture 

D2.1  Product  contact  surfaces  and  processing  air 

contact  surfaces  (for  air  not  to  be  heated) 
shall  have  a  finish  at  least  as  smooth  as  a  No.  4 
ground  finish  on  stainless  steel  sheets  and  be 
free  of  imperfections  such  as  pits,  folds  and 
crevices  in  the  final  fabricated  form  (see 
Appendix  Section  G)  except  that: 

D2. 1 . 1  Product  contact  surfaces  in  high  pressure 

pipelines  need  not  be  polished. 

D2. 1 .2  Welded  joints  made  under  the  conditions 
outlined  in  D4.1.1  need  not  be  polished. 

D2.1.3  Stainless  steel  sheets  with  a  No.  2B  finish  may 
be  used,  provided  they  are  free  of  imperfec¬ 
tions  such  as  pits,  folds,  and  crevices  in  the 
final  fabricated  form.  (See  Appendix,  Section 
G.) 

D3  Air  Contact  Surfaces 

D3. 1  Welds  on  air  contact  surfaces  for  air  to  be 
heated,  and  for  exhaust  air  as  described  in 
Sections  B4.2.1  and  B4.2.2  respectively  shall 
be  continuous  type.  No  minimum  radius 
requirements  apply  for  these  welds,  whether 
or  not  they  are  ground.  For  fabrication  of 
square  or  rectangular  ducts,  corners  shall  be 
bent,  when  practical,  so  that  joining  welds 
can  be  made  on  flat  surfaces  instead  of  in 
corners. 


870  Dairy,  Food  and  Environmental  Sanitation  -  DECEMBER  1998 


D3.2  All  air  contact  surfaces  shall  be  accessible  and 
cleanable.  Where  no  other  means  of  access 
are  available,  panels  or  doors  shall  be  pro¬ 
vided.  Access  to  vertical  exhaust  air  contact 
surfaces,  such  as  stacks,  can  be  provided 
externally  by  ladders  or  platforms. 

D3.3  All  air  contact  surfaces  shall  be  designed  to  be 
mechanically  cleaned  or  shall  be  accessible  for 
cleaning  and  inspection,  except  as  provided 
for  in  D3.2  for  exhaust  stacks. 

D3.4  The  construction  of  the  spray  drying  system 
shall  prevent  the  entrance  of  unfiltered  air. 

D3.5  Fans  of  the  airfoil  type  shall  be  constructed 
with  the  blade  cavities  sealed  by  continuous 
welding. 

D4  Permanent  Joints 

D4. 1  All  permanent  joints  in  metallic  product 

contact  surfaces  shall  be  continuously  welded 
except  as  provided  for  in  Section  D4.1.2. 
Welded  areas,  press-fittings  and  shrink-fittings 
on  product  contact  surfaces  shall  be  at  least  as 
smooth  as  a  No.  4  ground  finish  on  stainless 
steel  sheets,  and  be  free  of  imperfections  such 
as  pits,  folds  and  crevices,  except  that: 

D4.  1 . 1  When  permanent  welds  of  tubing  and 
ductwork  larger  than  4  in.  (101.6  mm) 
diameter  but  smaller  than  24  in.  (609.6  mm) 
diameter  and  not  covered  by  ASTM  A270- 
Standard  Specification  for  Seamless  and 
Welded  Austenitic  Stainless  Steel  Tubing^  are 
made  by  the  tungsten  inert  gas  (TIG)  method 
with  internal  inert  gas  purging,  the  welds 
need  not  be  ground  and  polished,  but  shall 
produce  a  finish  at  least  as  cleanable  as  a  No. 

4  finish  on  stainless  steel  sheets. 

D4. 1 .2  In  such  cases  where  welding  is  permitted  is 
practical,  press-fitting  or  shrink-fitting  may  be 
employed  where  necessary  for  essential 
functional  reasons  such  as  bearings  on  air 
sweeps  and  purge  air  connections.  (See 
Appendix,  Section  M.) 

D4.2  Lapped  joints  in  metallic  product  contact 

surfaces  may  be  used  for  reasons  of  strength 
or  fit  provided  that  the  finished  joints  are 
welded,  ground  and  polished  to  meet  the 
surface  texture  requirements  of  Section  D2, 
and  the  radii  requirements  of  Section  D9, 
and  are  cleanable  and  free  draining  in  the 
installed  position. 

D4.3  Welded  joints  in  high  pressure  pipelines, 
except  as  provided  by  DIO,  shall  be  butt 
welded  using  tungsten  inert  gas  (TIG)  method 
with  internal  gas  purging. 


D5  Bonded  Materials 

D5. 1  Bonded  rubber  and  rubber-like  materials  and 

bonded  plastic  materials  having  product 
contact  surfaces  shall  be  bonded  in  a  manner 
that  the  bond  is  continuous  and  mechanically 
sound  so  that  when  exposed  to  the  conditions 
encountered  in  the  environment  of  intended 
use  and  in  cleaning  and  bactericidal  treatment 
the  rubber  and  rubber-like  material  or  the 
plastic  material  does  not  separate  from  the 
base  material  to  which  it  is  bonded.  The  final 
bond  and  residual  adhesive,  if  used,  shall 
conform  to  the  criteria  in  Section  Cl. 3. 4. 

D6  Coatings 

D6.  1  Coatings,  if  used,  shall  be  free  from  surface 
delamination,  pitting,  flaking,  blistering  and 
distortion  when  exposed  to  the  conditions 
and  environment  of  intended  use  and  in 
cleaning  and  bactericidal  treatment. 

D6.2  Plastic  materials,  when  used  as  a  coating,  shall 
be  at  least  0.0005  inches  thick  (0.0127  mm). 

D7  Cleaning,  Inspectablity  and  Draining 

D7. 1  Spray  dryer  components  that  are  to  be  mech¬ 

anically  cleaned  shall  be  designed  so  that  the 
product  contact  surfaces  of  the  components 
and  all  nonremoved  appurtenances  thereto 
can  be  mechanically  cleaned  and  are  readily 
accessible  and  inspectable,  except  that: 

D7. 1 . 1  Permanently  installed  high-pressure  pipelines 

need  not  be  readily  accessible  and 
inspectable. 

D7. 1 .2  Product  contact  surfaces  of  drying  chambers 

and  cyclone  type  collectors  in  excess  of  10  ft. 
(3.05  m)  inside  height  shall  be  accessible  for 
inspection. 

D7.2  Product  contact  surfaces  not  designed  to 
be  mechanically  cleaned  shall  be  readily 
accessible  and  inspectable  when  in  an 
assembled  position  or  when  removed. 
Demountable  parts  shall  be  readily  removable, 
except  that: 

D7.2. 1  Parts  such  as  fan  wheels,  nonrotary  air  lock 
valves,  conveying  mechanisms,  and  similar 
parts  need  only  be  readily  accessible  and 
inspectable,  and  that  centrifugal  atomizers 
and  air  disperser  cones  need  only  be  remov¬ 
able  for  cleaning  and  inspection. 

D7.3  Product  contact  surfaces  intended  for  regular 
wet  cleaning  shall  be  self-draining  or  self¬ 
purging  except  for  normal  clingage.  Where 
self-draining  is  not  feasible,  other  drying 
methods,  including  air  drying,  may  be  used. 
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D8  Gaskets 

D8. 1  Gaskets  having  a  product  contact  surface  shall 
be  removable  or  bonded. 

D8.2  Foam  rubber  or  hollow  tubular  gaskets  shall 
not  be  used,  except: 

D8.2. 1  Hollow  tubular  gaskets  may  be  used  as 
inflatable  seals  using  pressurized  air. 

D8.2.1.1  A  pressure  sensing  device  shall  be  provided  to 
detect  rupture  or  air  leakage  from  hollow 
tubular  gaskets  used  as  inflatable  seals. 

D8.3  Grooves  in  gaskets  shall  be  no  deeper  than 

their  width,  unless  the  gasket  is  readily 
removable  and  reversible  for  cleaning. 

D8.4  Gasket  retaining  grooves  in  product  contact 
surfaces  for  removable  gaskets  shall  not 
exceed  1/4  in.  (6.35  mm)  in  depth  or  be  less 
than  1/4  in.  (6.35  mm)  wide  except: 

D8.4.1  Those  for  standard  O-rings  smaller  than  1/4 
in.  (6.35  mm),  and  those  provided  for  in 
Sections  Dl4  and  D15. 

D8.4.2  Radii  in  standard  O-ring  grooves  shall  be  as 
specified  in  Appendix,  Section  H. 

D8.4.3  Retaining  grooves  for  access  door  gaskets 
shall  be  no  deeper  than  their  width. 

D9  Radii 

D9. 1  All  internal  angles  of  less  than  135°  on 

product  contact  surfaces,  shall  have  radii  of 
not  less  than  1/4  in.  (6.35  mm)  except  that: 

D9. 1 . 1  Smaller  radii  may  be  used  when  they  are 

required  for  essential  functional  reasons,  such 
as  those  on  filter  frames,  air  lock  blades, 
rotary  airlock  endplates,  seal  retainers,  air 
distribution  devices,  chain  drive  sprockets 
and  sanitary  fittings  provided  for  in  Sections 
Dl4  and  D15.  In  no  case  shall  such  radii  be 
less  than  1/32  in.  (0.794  mm),  except  that: 

D9. 1.1.1  Radii  on  atomizing  devices  may  be  less  than 
1/32  in.  (0.794  mm).  When  the  radius  is  less 
than  1/32  in.  (0.794  mm),  this  internal  angle 
must  be  readily  accessible  for  cleaning  and 
inspection. 

D9.1.1.2  Minimum  radii  are  not  applicable  in  perfora¬ 
tions  of  fluid  bed  screens  that  are  slot  shaped, 
crescent-shaped,  or  that  are  round  in  shape 
and  less  than  1/16  in,  (1.59  mm)  diameter. 

D9. 1.2  Radii  for  fillets  of  welds  in  product  contact 
surfaces  where  the  thickness  of  one  or  both 
parts  joined  is  3/16  in.  (4.76  mm)  or  less  shall 
be  not  less  than  1/8  in.  (3. 18  mm). 

DIO  Threads  and  Crevices 

DIO.  1  There  shall  be  no  exposed  threads  or  crevices 
on  product  contact  surfaces  except  where 
required  for  functional  and  safety  reasons 


such  as  high  pressure  liquid  product  lines  and 
valves  including  threaded,  socket  welded  and 
compression  fittings,  high  and  low  pressure 
atomizing  devices,  air  distribution  devices, 
and  fan  wheels. 

Dll  Fluid  Bed  Screen  Perforations 

D1 1 . 1  Round  perforations  shall  be  not  less  than 
0.012  in.  (0.3048  mm)  in  diameter. 

D1 1 .2  Slot-shaped  perforations  shall  be  at  least 
0.0060  in.  (0.1524  mm)  wide,  and  at  least 
0.020  in.  (0.508  mm)  long. 

D1 1 .3  Crescent-shaped  perforations  shall  be  at  least 
0.004  in.  (0.1016  mm)  wide  at  the  widest  part 
of  the  opening  and  the  perforations  shall  be 
at  least  0.020  in.  (0.508  mm)  long.  Internal 
angles  of  the  perforations  shall  be  well 
defined  and  free  of  crevices  One  side  of  the 
screen  may  have  indentations  around  the 
perforations.  The  other  side  may  have  pro¬ 
jections  around  the  perforations,  together 
with  shallow  open  grooves  between  the 
rows  of  perforations. 

D1 1 .4  Fluid  bed  screens  shall  be  designed  and 
equipped  for  mechanical  cleaning. 

D1 1 .5  All  perforations  shall  be  free  of  burrs. 

D1 1 .6  Fluid  bed  screens  shall  be  accessible  for 
cleaning  and  inspection. 

D12  Springs 

D12. 1  Any  coil  spring  having  product  contact 

surfaces  shall  have  at  least  3/32  in.  (2.38  mm) 
openings  between  coils,  including  the  ends, 
when  the  spring  is  in  the  free  position. 

D 1 3  Flexible  Connections 

D 1 3. 1  Product  contact  surfaces  of  flexible  connec¬ 

tions  shall  have  straight  sides  without  corruga¬ 
tions  except  that: 

D13.1.1  Flexible  connections  less  than  18  in.  (457.2 
mm)  long  which  are  used  in  a  vertical  posi¬ 
tion  on  vibratory  sifters  or  fluid  beds  may 
have  corrugations  which  have  a  radius  of  not 
less  than  0.5  in.  (12.7  mm)  and  are  no  deeper 
than  their  width. 

D13.2  If  a  flexible  connection  is  a  hose  assembly  it 
shall  comply  with  applicable  provisions  of  the 
3-A  Sanitary  Standards  for  Hose  Assemblies, 
Number  62-. 

D 1 4  Fittings,  Connections  and  Valves 

Dl4. 1  All  sanitary  fittings,  connections  and  valves, 
except  those  exempted  in  Section  DlO.l  and 
those  larger  than  6  in.  (152.4  mm)  which  are 
used  on  dry  product  equipment,  conveyors 
and  process  air,  shall  conform  with  the 
applicable  design,  material,  and  construction 
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provisions  of  the  3-A  Sanitary  Standards  for 
Fittings  for  Milk  and  Milk  Products,  Number 

63-  and  any  applicable  3-A  Sanitary  Standards 
for  Valves.  See  Appendix  O  and  P. 

D18.2 

Lubricated  bearings,  including  the  perma¬ 
nently  sealed  type,  shall  be  located  outside  the 
product  contact  surface  with  at  least  1  in. 

(25.4  mm)  clearance  open  for  inspection 
between  the  bearing  and  anv  product  contact 

D15 

D15.1 

Instrument  Connections 

All  instrument  connections  having  product 

surface. 

contact  surfaces  shall  conform  with  the 

D19 

Shafts 

applicable  provisions  of  the  3-A  Sanitary 
Standards  for  Sensors  and  Sensor  Fittings 
and  Connections  for  Milk  and  Milk  Products 
Equipment.  Number  09-,  except  those  conn¬ 
ections  for  instruments  used  to  sense  or 

D19.1 

Where  a  shaft  passes  through  a  product 
contact  surface,  the  portion  of  the  opening 
surrounding  the  shaft  shall  be  protected  to 
prevent  the  entrance  of  contaminants. 

measure  air  flow  or  pressure,  which  shall  be 

D20 

Cyclone  Collector  Exhausts 

D16 

of  sanitary  design  and  shall  be  removed  and 
capped  or  isolated  during  cleaning  opera¬ 
tions. 

D20.1 

When  the  exhausts  of  cv'clone  collectors  are 
connected  to  the  bottom  of  a  plenum  whose 
entire  construction  does  not  conform  to  the 
criteria  for  product  contact  surfaces,  the  top 

Sanitary  Tubing 

of  the  plenum  shall  be  constructed  so  as  to 

D16.1 

All  stainless  steel  tubing  4  in.  (101.6  mm) 
diameter  and  smaller  shall  conform  to  the  3-A 
Sanitary  Standards  for  Polished  Metal  Tubing 
for  Dairy  Products,  Number  33-.  Product 
contact  surfaces  of  stainless  steel  tubing  larger 

conform  to  product  contact  surfaces  criteria 
and  the  collector  exhaust  connections  shall 
extend  upward  into  the  plenum  at  least  6  in. 

(152.4  mm). 

than  4  in.  (101.6  mm)  diameter  shall  meet  the 

D21 

Porous  Belt  Conveyors 

D17 

surface  finish  requirements  of  Section  D2. 

(See  Section  D4. 1 . 1  for  welding  require¬ 
ments.) 

Pressurized  Air 

D21.1 

D21.1.1 

Product  contact  surfaces  of  porous  belt 
conveyors  shall  be  designed  for  mechanical 
cleaning  and  the  following: 

If  woven  mesh  belt  construction  is  used,  the 
necessary  lapping  contact  area  shall  be 

D17.1 

Where  air  from  a  separate  source  is  used  for 
applications  such  as  purging  pipelines, 
nozzles,  shaft  seals,  bearings,  instruments 
and  sight  windows,  and  inflatable  seals,  the 
air  supply  shall  comply  with  the  applicable 
criteria  contained  in  the  3-A  Accepted  Prac¬ 
tices  for  Supplying  Air  Under  Pressure  in 
Contact  with  Milk,  Milk  Products  and  Product 
Contact  Surfaces,  Number  604-,  except  that: 

D21.1.2 

minimized.  Porous  belt  openings  shall  be 
designed  so  that  product  contact  surfaces  can 
be  mechanically  cleaned  and  are  inspectable. 

Belts  shall  be  continuous;  however,  a  woven 
mesh  belt  is  considered  to  meet  this  criterion 
if  the  ends  of  the  belt  are  connected  with 
loops  and  a  pin  made  of  stainless  steel  or 
plastic  complying  respectively  with  the 
criteria  in  Section  Cl. 2.1  or  Cl. 3. 2.1.  The 

D17.1.1 

The  filter  and  disposable  media  covered  by 
Sections  D6.4,  D6.4.1,  and  D6.4.2  in  3-A 
Accepted  Practices  for  Supplying  Air  Under 
Pressure  in  Contact  with  Milk,  Milk  Products, 

loops  and  pin  connection  shall  be  designed 
to  provide  sufficient  open  construction  to 
allow  the  flow  of  cleaning  solutions. 

and  Product  Contact  Surfaces  604-  may  be 
alternatively  positioned  as  close  as  reasonably 
possible,  in  an  easily  accessible  location. 

D21.1.3 

Belt  washing  and  drying  zones,  if  provided, 
shall  be  considered  product  contact  areas 
and  be  constructed  accordingly. 

4 

upstream  of  an  air  distribution  manifold 
which  supplies  pressurized  air  to  individual 
points  of  use. 

D21.1.4 

Inspection  access  shall  be  provided  to  all  belt 
surfaces,  belt  supports  and  belt  washing, 
drying,  tensioning,  and  tracking  component 

D17.1.2 

Any  air  distribution  manifold  located  after 
a  disposable  filter  as  specified  in  Section 

areas. 

D 17. 1.1  shall  be  made  of  stainless  steel 

D22 

Openings 

fabricated  with  no  open  seams  and  shall  be 
readily  accessible  and  inspectable. 

D22.1 

Any  opening  in  the  top  of  a  dryer  for  an 
atomizer  that  is  removed  for  cleaning  shall 
have  a  permanently  installed  flange  or  ring 

D18 

Bearings 

around  the  opening  that  extends  upward  at 

D18.1 

Bearings  having  a  product  contact  surface 
shall  be  of  a  nonlubricated  type. 

least  1/2  in.  (12.70  mm)  above  the  opening 
for  the  atomizer.  A  close  fitting,  overlapping 
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cover  for  this  opening  having  a  downward 
flange  of  at  least  3/8  in.  (9.52  mm)  shall  be 
provided  when  the  atomizer(s)  is  removed. 

D23  Nonproduct  Contact  Surfaces 

D23.1  Nonproduct  contact  surfaces  shall  have  a 

smooth  finish,  free  of  pockets  and  crevices, 
and  be  cleanable  and  those  surfaces  to  be 
coated  shall  be  effectively  prepared  for 
coating.  Exposed  threads  shall  be  minimized. 
Exposed  braided  coverings  of  cable  or  hose 
shall  not  be  used.  No  continuous  or  piano- 
type  hinges  shall  be  used  on  the  equipment 
or  its  control  cabinets.  Electrical  and  utility 
connections  shall  be  as  remote  as  practical 
from  the  product  areas.  Riveted  name  plates 
or  appendages  shall  not  be  used.  Socket  head 
cap  screws  shall  not  be  used.  Knurled  sur¬ 
faces  shall  not  be  used.  Name  plates  shall  be 
welded  or  effectively  sealed  to  the  equip¬ 
ment.  External  lap  joints  for  sheathing  over 
insulated  areas  shall  be  overlapped  down¬ 
ward.  Overlapped  joints  shall  be  sealed 
between  the  mating  surfaces  with  a  suitable 
sealant.  (See  Appendix,  Section  L.)  Support¬ 
ing  structures,  braces,  catwalks,  stairs, 
handrails  and  guards  are  not  considered 
as  nonproduct  contact  surfaces  of  the  equip¬ 
ment  and  are  considered  as  part  of  the 
building  structure.  Panels  or  doors  shall  be 
provided  to  allow  easy  access  to  the  interior 
of  the  equipment.  They  shall  be  constructed 
in  a  manner  that  will  prevent  air  entrance. 

Use  of  hinges,  wing  nuts,  latches,  and  similar 
easy-opening  fastening  devices  are  recommend¬ 
ed  to  allow  easy  access  without  special  tools. 

D23.2  The  requirement  to  be  free  of  pockets  and 
crevices  does  not  apply  to  exposed  exterior 
surfaces  of  ancillary  equipment  such  as 
sanitary  fittings,  service  fittings,  electric 
motors,  drives,  fans,  mechanical  linkages, 
drives  for  rotary  atomizing  devices  and  other 
similar  equipment. 

E  PROCESSING  AIR 

El  Intake  Location 

El.l  The  location  and  nature  of  adjacent  structures 

and  the  variations  of  wind  and  weather  shall 
be  considered  in  selecting  the  location  of  the 
air  supply  intake  opening.  It  shall  be  located 
so  that  it  will  reasonably  insure  that  the 
quality  of  the  intake  air  will  be  suitable 
for  its  intended  use. 

E2  Intake  Opening 

E2.1  Outside  intake  openings  shall  be  suitably 

protected  against  the  admission  of  foreign 


objects.  Openings  shall  be  provided  with 
louvers  which  can  be  closed  when  processing 
equipment  is  not  in  use  and  hoods  shall  be 
used  over  these  openings  to  minimize  the 
intake  of  rain,  snow,  dust,  or  other  foreign 
material,  except  that  louvers  and/or  hoods 
need  not  be  provided  if  the  nature  and  the 
ilocation  of  the  openings  accomplish  these 
'purposes.  Openings  shall  be  equipped  with 
sturdy  screens  having  openings  not  larger 
than  3/4  in.  (19  mm)  mesh. 

E3  Processing  Air  Fan  Drives 

E3.1  Motors,  belt  drives  and  bearings  are  not 

permitted  in  the  air  stream  after  the  final  air 
filters. 


E4 

E4.1 


E4.1.1 


E4.1.2 


E4.1.3 


Processing  Air  Supply  Filtration 
The  air  supply  system  and/or  ducting  shall  be 
such  that  all  of  the  air  is  caused  to  pass 
through  air  filters  properly  installed  in  the 
final  air  filter  frames.  Filters  shall  meet  or 
exceed  the  following  specifications; 
Processing  air  to  be  heated  shall  pass  through 
a  properly  installed  and  maintained  filter(s), 
selected  to  have  a  minimum  average  efficiency 
of  90%  when  tested  in  accordance  with  the 
ASHRAE  Synthetic  Dust  Arrestance  Test^ 
when  operated  at  its  design  face  velocity. 
Processing  air  not  to  be  heated  shall  pass 
through  a  properly  installed  and  maintained 
filter(s),  selected  to  have  a  minimum  average 
efficiency  of  85%  when  tested  in  accordance 
with  the  ASHRAE  Atmospheric  Dust  Spot 
Method^  when  operated  at  its  design  face 
velocity. 

Air  filter  media  shall  not  be  cleaned  and 
reused. 


E5  Exhaust  Air 

E5. 1  Processing  air  exhausted  from  the  processing 
equipment  shall  be  through  stacks  or  other 
openings  located  so  as  to  prevent  or  minimize 
re-entry  of  exhausted  air  or  product  into  air 
intakes  for  any  use,  and  to  minimize  accumu¬ 
lation  of  product  on  surrounding  structures. 
Except  for  relatively  small  air  quantities,  such 
as  from  bin  or  hopper  vents,  all  air  shall  be 
exhausted  to  the  outside  atmosphere. 

E5.2  Processing  air  may  be  preheated  with  exhaust 

air  from  the  spray  drying  system  by  using  one 
of  the  following  methods: 

E5.2. 1  Indirect  air-to-air  heat  exchanger  equipment 

which  completely  separates  the  two  air 
streams  so  there  is  no  intermixing. 


874  Doiry,  Food  ond  Environmentol  Sanitation  -  DECEMBER  1998 


E5.2.2  Indirect  air-liquid-air  heat  exchanger  equip¬ 
ment  which  uses  non-toxic  intermediate  fluid 
to  transfer  the  heat. 

E5.3  Exhaust  air  heat  exchange  surfaces  shall  be 
cleanable  by  either  mechanical  or  manual 
means.  The  processing  air  heat  exchange 
equipment  may  be  located  either  before  or 
after  the  final  air  filter.  If  located  after  the 
final  air  filter,  processing  air  contact  surface 
requirements  apply  for  materials  and  fabrica¬ 
tion. 

E5.4  A  self-closing  or  automatically-closing  cover 

shall  be  installed  at  the  terminal  end  of  all 
ducts  exhausting  processing  air  to  the  atmo¬ 
sphere. 

APPENDIX 

F  STAINLESS  STEEL  MATERIALS 

Stainless  steel  conforming  to  the  applicable 
composition  ranges  established  by  AISI  for 
wrought  products,  or  by  ACI  for  cast  prod¬ 
ucts,  should  be  considered  in  compliance 
with  the  requirements  of  Section  Cl  herein. 
Where  welding  is  involved,  the  carbon 
content  of  the  stainless  steel  should  not 
exceed  0.08%  The  first  reference  cited  in  Cl 
sets  forth  the  chemical  ranges  and  limits  of 
acceptable  stainless  steel  of  the  300  Series. 
Cast  grades  of  stainless  steel  corresponding 
to  types  303,  304,  and  316  are  designated 
CF-I6F,  CF-8,  and  CF-8M,  respectively.  The 
chemical  compositions  of  these  cast  grades 
are  covered  by  ASTM  specifications  A351/ 
A351M,  A743/A743M  and  A744/A744M. 

G  PRODUCT  CONTACT  SURFACE  HNISH 

G1  Surface  finish  equivalent  to  150  grit  or  better 
as  obtained  with  silicon  carbide,  properly 
applied  on  stainless  steel  sheets,  is  considered 
in  compliance  with  the  requirements  of 
Section  D2.1  herein.  A  maximum  of  32 
pin.  (0.80  (pm),  when  measured  according  to 
the  recommendations  in  American  National 
Standards  Institute  (ANSI)/American  Society 
of  Mechanical  Engineers  (ASME)'"  B46. 1  - 
Surface  Texture,  is  considered  to  be  equiva¬ 
lent  to  a  No.  4  finish. 

G2  Sheets  of  2B  (cold  rolled)  stainless  steel, 
inspected  and  selected  to  be  free  of  pits, 
folds  and  crevices  are  generally  found  to  be  as 
smooth  as  or  smoother  than  stainless  steel 
sheets  with  a  No.  4  finish  and  are  acceptable 
for  the  fabrication  of  equipment  used  in  spray 
drying  systems. 


H  O-RING  GROOVE  RADD 

TABLE  1 

Groove  Radii  Dimensions  for  Standard  O-Rings* 


O-Ring 
Cross 
Section, 
Nominal 
(AS  568)'* 

O-Ring 
Cross 
Section, 
Actual 
(AS  568) 

O-Ring  Cross 
Section,  Actual 
(ISO  3601-1)" 

Minimum 

Groove 

Radius 

1/16  in. 

0.070  in. 

1 .80  mm 

0.016  in. 
(0.406  mm) 

3/32  in. 

0.103  in. 

2.65  mm 

0.031  in. 
(0.787  mm) 

1/8  in. 

0.139  in. 

3.55  mm 

0.031  in. 
(0.787  mm) 

3/16  in. 

0.210  in. 

5.30  mm 

0.062  in. 
(1.575  mm) 

1/4  in. 

0.275  in. 

7.00  mm 

0.094  in. 
(2.388  mm) 

•  Radii  in  nonstandard  O-ring  grooves  should  be  those 

radii  closest  to  a  standard  O-ring  as  specified  in  Table  1 . 

I  CLEANING  AND  SANITIZING  PROCE¬ 
DURES 

A  cleaning  and  sanitizing  regimen  which  is 
effective  should  be  employed.  A  description  of 
this  regimen  should  be  available  at  the  drying 
plant. 

II  Wet  Cleaning 

II.  1  Frequent  wet  cleaning  and  sanitizing  should 

only  be  done  on  a  spray  dryer  system  de¬ 
signed  for  mechanical  cleaning.  The  recom¬ 
mendations  of  the  cleaning  chemical  supplier 
should  be  followed  with  regard  to  time, 
temperature  and  concentration  of  specific 
detergents,  and  sanitizers  unless  steam,  hot 
water,  or  hot  air  sanitizing  is  used. 

II.2  If  some  of  the  components  of  the  dryer 

system  are  not  to  be  wet  cleaned,  they  should 
be  completely  segregated  during  the  wet 
cleaning  procedure.  Examples  of  such 
segregation: 

•  Disconnecting  a  sifter  and  moving  it  away 
from  an  upstream  wet  cleaning  operation. 

•  Loosening  a  duct  flange,  inserting  a  shut¬ 
off  plate,  then  tightening  the  flange  to  wet 
clean  one  section  of  the  duct. 

•  Disconnecting  and  capping  off  a  sensor 
tube  for  an  instrument  that  measures  air 
pressure. 

•  Removal  of  a  star  valve  and  replacement 
with  a  spool  piece  for  wet  cleaning  of  an 
upstream  cyclonic  collector. 

•  Running  an  auxiliary  fan  or  an  inlet  fan  at 
slow  speed  to  keep  wet  cleaning  vapors  out 
of  the  air  handling  system. 
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12  Dry  Cleaning 

12. 1  Equipment  should  be  regularly  inspected  for 
cleanliness.  Dry  cleaning  should  be  per¬ 
formed  in  accordance  with  need.  Too 
frequent  opening  of  equipment  to  dry  clean 
may  lead  to  increased  contamination  of 
product  contact  surfaces  and  should  be 
avoided. 

12.2  Cleaning  methods  employing  pressurized  air 
should  be  avoided. 

12.3  While  cleaning  the  spray  dryer  system, 
pressurized  air  complying  with  the  require¬ 
ments  of  Section  D17.1  should  be  applied  to 
all  air  pressurized  seals. 

12.4  Hand  and  vacuum  cleaner  brushes,  scoops, 
scrapers,  and  any  other  tools  used  in  the  dry 
cleaning  of  product  and  process  air  contact 
surfaces  should  not  be  used  on  any  other 
surfaces.  Such  tools  should  be  made  of 
materials  that  can  be  cleaned  and  sanitized 
and  should  not  have  wooden  parts  nor  be  of 
mild  steel  or  other  iron  products  that  will 
rust.  They  should  be  maintained  in  a  sanitary 
manner  and  stored  in  clean,  separate,  labeled 
lockers  or  cabinets. 

J  SANITARY  ATTIRE  AND  CLEANING 

APPUANCES 

J 1  When  it  is  necessary  to  enter  the  dryer  for  dry 

and/or  manual  cleaning; 

J 1 . 1  The  cleaning  crew  should  be  furnished  with 

freshly  laundered  multiple-use  clothing,  or 
new  single  service  outer  clothing  and  suitable 
footgear; 

J 1 .2  A  suitable  place  should  be  provided  for  the 

storage  of  clothing,  footgear,  and  cleaning 
tools  and  appliances; 

J1.3  A  clean  place  should  be  provided  adjacent  to 
the  point  of  entry  to  the  dryer  which  pro¬ 
vides: 

J 1 .3. 1  An  area  to  which  the  laundered  or  new  single 

service  outer  clothing  and  footgear  can  be 
carried; 

J 1 .3.2  An  area  in  which  outer  clothing  can  be 
removed  and  stored; 

Jl.3.3  An  area  in  which  the  laundered  or  new  single 
service  outer  clothing  and  footgear  can  be 
donned; 

J 1 .3.4  A  special  sanitary  platform,  or  a  clean  floor 

area  covered  with  single-service  plastic  or 
clean  paper  to  maintain  the  cleanliness  of  the 
footgear; 

J 1 .4  Garments  and  boots  worn  for  interior  dryer 

cleaning  should  be  worn  only  while  cleaning 
the  dryer  and  not  while  performing  other 


tasks.  Boots  that  have  been  worn  while 
walking  outside  the  dryer  should  be  replaced 
with  other  suitable  boots  before  reentering 
the  dryer. 

J2  Cleaning  tools  and  appliances  that  are  used  in 

the  dryer  should  be  kept  clean  and  used  for  no 
other  purpose  than  cleaning  the  interior  of 
the  dryer. 

K  DIRECT  FIRED  GAS  BURNER  MAINTE¬ 

NANCE 

K1  It  is  essential  that  burners  and  their  controls 

operate  properly  to  achieve  proper  combus¬ 
tion  of  the  gas  and  control  of  the  processing 
air  temperature.  It  is  suggested  that  burners 
be  cleaned  as  frequently  as  necessary.  Burner 
controls  and  safety  interlocks  should  be 
checked  at  least  annually  for  proper  opera¬ 
tion. 

K2  If  in  doubt  about  the  operation  of  the  burner 
or  its  controls,  the  dryer  manufacturer  or  a 
qualified  service  representative  recommended 
by  them  should  be  consulted. 

L  NOJVPRODUCT  CONTACT  SURFACES 

LI  Room  temperature  vulcanizing  silicone 

rubber  may  be  used  for  formed-in-place 
gaskets  on  joints  in  nonproduct  contact 
surfaces,  such  as  coverings  for  insulation. 

This  product  should  only  be  used  where 
functionally  necessary. 

M  PRESS  FITS  AND  SHRINK  FITS 

Press-fits  or  shrink-fits  may  be  used  to  pro¬ 
duce  crevice  free  permanent  joints  in  metallic 
product  contact  surfaces  when  neither 
welding  nor  soldering  is  practical.  Joints  of 
these  types  may  only  be  used  to  assemble 
parts  having  circular  cross  sections,  free  of 
shoulders  or  relieved  areas.  For  example:  they 
may  be  used  to  assemble  round  pins  or  round 
bushings  into  round  holes.  In  both  types  of 
fits,  the  outside  diameter  of  the  part  being 
inserted  is  greater  than  the  inside  diameter  of 
the  hole.  In  the  case  of  the  press-fit,  the  parts 
are  forced  together  by  applying  pressure.  The 
pressure  required  is  primarily  dependent 
upon  the  diameter  of  the  parts,  the  amount  of 
interference  and  the  distance  the  inner 
member  is  forced  in.  In  shrink-fits,  the 
diameter  of  the  inner  member  is  reduced  by 
chilling  it  to  a  low  temperature.  Dry  ice  is 
commonly  used  to  shrink  the  inner  member. 
Heat  may  also  be  applied  to  the  outer  member 
of  the  press-fit.  Less  assembly  force  is  re¬ 
quired  for  this  type  of  fit. 
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The  design  of  these  fits  depends  on  a  variety 
of  factors.  The  designer  should  follow 
recommended  practices  to  assure  that  a 
crevice-free  joint  is  produced.  A  recognized 
authoritative  reference  is  Machinery’s  Hand¬ 
book  published  by  Industrial  Press  Inc.,  200 
Madison  Avenue,  New  York,  NY  10157. 

N  POROUS  BELT  CONVEYOR  WASH  WATER 

N 1  The  water  used  for  continuous  washing  of 

a  porous  belt  conveyor  should  be  monitored 
and  maintained  at  a  minimum  temperature 
of  145°F  (63°C)  and  should  be  changed  at 
least  every  4  hrs. 

O  PARTIAL  UST  OF  3-A  SANITARY  STAN¬ 

DARDS  AND  3-A  ACCEPTED  PRACTICES 

01  3-A  Sanitary  Standards  for  Centrifugal 

&  Positive  Rotary  Pumps  for  Milk  &  Milk 
Products,  Number  02-. 

02  3-A  Sanitary  Standards  for  Homogenizers 

&  Pumps  of  the  Plunger  Type,  Number  04-. 

03  3-A  Sanitary  Standards  for  Plate-Type  Heat 

Exchangers  for  Milk  &  Milk  Products,  Number 
11-. 

04  3-A  Sanitary  Standards  for  Tubular  Heat 

Exchangers  for  Milk  &  Milk  Products,  Number 
12-. 

05  3-A  Sanitary  Standards  for  Multiple-Use 

Rubber  &  Rubber-Like  Materials  Used  as 
Product  Contact  Surfaces  in  Dairy  Equip¬ 
ment,  Number  18-. 

06  3-A  Sanitary  Standards  for  xMultiple-Use  Plastic 

Materials  Used  as  Product  Contact  Surfaces 
for  Dairy  Equipment,  Number  20-. 

07  3-A  Sanitary  Standards  for  Sifters  for  Dry  Milk 

&  Dry  Milk  Products,  Number  26-. 

08  3-A  Sanitary  Standards  for  Polished  Metal 

Tubing  for  Dairy  Products,  Number  33-. 

09  3-A  Sanitary  Standards  for  Pneumatic  Convey¬ 

ors  for  Dry  Milk  &  Dry  Milk  Products,  Num¬ 
ber  39-. 

OlO  3-A  Sanitary  Standards  for  Bag  Collectors  for 
Dry  Milk  &  Dry  Milk  Products,  Number  40-. 

Oil  3-A  Sanitary  Standards  for  Mechanical  Convey¬ 
ors  for  Dry  Milk  &  Dry  Milk  Products,  Num¬ 
ber  4 1-. 

012  3-A  Sanitary  Standards  for  Wet  Collectors  for 

Dry  Milk  &  Dry  Milk  Products,  Number  43-. 


013  3-A  Sanitary  Standards  for  Air  Driven  Sonic 

Horns  for  Dry  Milk  &  Dry  Milk  Products, 
Number  49-. 

014  3-A  Sanitary  Standards  for  Level  Sensing 

Devices  for  Dry  Milk  &  Dry  Milk  Products, 
Number  50-. 

015  3-A  Sanitary  Standards  for  Plug-Type  Valves  for 

Milk  &  Milk  Products,  Number  51-. 

016  3-A  Sanitary  Standards  for  Thermoplastic  Plug- 

Type  Valves  for  Milk  &  Milk  Products,  Num¬ 
ber  52-. 

017  3-A  Sanitary  Standards  for  Compression-Type 

Valves  for  Milk  &  Milk  Products,  Number  53-. 

018  3-A  Sanitary  Standards  for  Diaphragm-Type 

Valves  for  Milk  &  Milk  Products,  Number  54-. 

019  3-A  Sanitary  Standards  for  Boot  Seal-Type 

Valves  for  Milk  &  Milk  Products,  Number  55-. 

020  3-A  Sanitary  Standards  for  Vacuum  Breakers  & 

Check  Valves  for  Milk  &  Milk  Products, 
Number  58-. 

021  3-A  Sanitary  Standards  for  Rupture  Discs  for 

Milk  &  Milk  Products,  Number  60-. 

022  3-A  Sanitary  Standards  for  Steam  Injection 

Heaters  for  Milk  &  Milk  Products,  Number  61. 

023  3-A  Sanitary  Standards  for  Hose  Assemblies  for 

Milk  &  Milk  Products  Equipment,  Number  62-. 

024  3-A  Sanitary  Standards  for  Sanitary  Fittings  for 

Milk  &  Milk  Products,  Number  63-. 

025  3-A  Sanitary  Standards  for  Sight  and/or  Light 

Windows  &  Sight  Indicators  in  Contact  with 
Milk  &  Milk  Products,  Number  65-. 

026  3-A  Accepted  Practices  for  Supplying  Air 

Under  Pressure  in  Contact  with  Milk,  .Milk 
Products  &  Product  Contact  Surfaces,  Num¬ 
ber  604-. 

027  3-A  Accepted  Practices  for  Permanently 

Installed  Sanitary  Product-Pipelines  &  Clean¬ 
ing  Systems  Used  in  Milk  &  Milk  Processing 
Plants,  Number  605-. 

028  3-A  Accepted  Practices  for  Instantizing 

Systems  for  Dry  Milk  &  Dry  Milk  Products, 
Number  608-. 

029  3-A  Accepted  Practices  for  a  iMethod  of 

Producing  Steam  of  Culinary  Quality, 

Number  609-. 

P  SYSTEM  INSTALLATION 

Appropriate  regulatory  agencies  should  be 
contacted  for  guidance  during  system  design 
and  installation. 


These  revised  practices  are  effective  November  25, 1998  at  which  time  the  3-A  Accepted  Practices 
for  Spray  Drying  Systems  for  Milk  and  Milk  Products,  Number  607-03  are  rescinded  and  become  null 
and  void.  3-A  Accepted  Practices  for  Spray  Drying  Systems  for  Milk  and  Milk  Products,  Number  607-04. 
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'Use  current  revisions  or  editions  of  all  referenced  documents  cited  herein. 


-The  data  for  this  series  are  contained  in  the  AISI  Steel  Products  Manual,  Stainless  &  Heat  Resisting  Steels,  Novem¬ 
ber  1990,  Table  2-1,  pp.  17-20.  Available  from  the  Iron  and  Steel  Society,  410  Commonwealth  Drive,  Warrendale,  PA 
15086;  412.776.1535. 

^Steel  Founders  Society  of  America,  Cast  Metal  Federation  Building,  455  State  Street,  Des  Plaines,  IL  60016; 
708.299.9160. 

■'Aluminum  Association,  900  19th  Street,  Suite  300,  NW,  Washington,  D.C.  20006;  202.862.5100. 

^Adhesives  shall  comply  with  21  CFR  175  -  Indirect  Food  Additives:  Adhesives  and  Components  of  Coatings. 
Document  for  sale  by  the  Superintendent  of  Documents,  U.S.  Government  Printing  Office,  Washington,  D.C. 

20402;  202.512.1800. 

‘^Glass  of  a  borosilicate  type  with  a  coefficient  of  expansion,  between  30°F  and  300°F,  of  3.0  to  3.5  ppm  per  degree. 
^Available  from  ASTM,  100  Barr  Harbor  Drive,  West  Conshohocken,  PA  19428-2959;  610.832.9500. 

The  method  of  making  these  tests  will  be  found  in  ANSI/ASHRAE  Standard  52.1-1992.  Available  from  the  Ameri¬ 
can  Society  of  Heating,  Refrigerating  and  Air  Conditioning  Engineers,  Inc.,  1791  Tullie  Circle,  NE,  Atlanta,  GA 
30329;  404.636.8400. 

^Available  from  the  American  Society  of  Mechanical  Engineers,  345  East  47th  Street,  New  York,  NY  10017-2392; 
212.705.7722. 

'The  document  establishing  these  standard  dimensions  is  Aerospace  Standard  (AS)  568,  published  by  SAE,  400 
Commonwealth  Drive,  Warrendale,  PA  15086;  412.776.4970. 

"The  document  establishing  these  standard  dimensions  is  ISO  3601-1;  1988  (E),  published  by  the  International 
Organization  for  Standardization  (ISO),  1  Rue  de  Varembe,  Case  Postale  58,  CH  1  1211,  Geneva,  Switzerland 
(41.22.734.1240). 


EVERYONE  CAN 
FIGHT  BAC!”* 

As  a  food  safety  professional  you  know  that  most  food-related  illnesses 
can  be  prevented  if  the  food  is  handled  properly.  The  problem  is  how 
to  communicate  that  to  consumers  and  employees! 

The  FIGHT  BAG!™  Campaign,  sponsored  by 
the  Partnership  for  Food  Safety  Education  has 
a  complete  kit  of  educational  materials  that  you 
can  utilize  to  help  educate  consumers  and  employees. 

For  more  information 
on  how  to  participate,  contact: 

The  Partnership  for  Food  Safety  Education, 
Phone:  202.429.8273; 

Fax:  202.429.4550; 

Web  site:  www.fightbac.oig 

We  have  the  power 
to  FIGHT  BAC!”* 
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FIGHT  BAC8 


■^—1^ 

SEPARATE 

Don't  crosfcowtomInQto. 

CLEAN  b 

Wa*h  bonds 

and  swrioces  * 

often.  ^ 

- 

ZJ 

CHIU  ' 

Kofrigerof  promptly.  .  i 

A(^A 

COOK 

Cook  to  proper 
tomporotvree. 

Keep  Food  Safe  From  Bacteria 


The  index  and/or  table  of  contents 
has  been  removed  and  photo¬ 
graphed  separately  within  this 
volume  year. 

For  roll  film  users,  this  information 
for  the  current  volume  year  is  at  the 
beginning  of  the  microfilm.  For  a 
prior  year  volume,  this  information 
is  at  the  end  of  the  microfilm. 

For  microfiche  users,  the  index 
and/or  contents  is  contained  on  a 
separate  fiche. 


IMTERMATIOMAL  ASSOCIATION 
OF  MILK,  FOOD  AND  ENVIRONMENTAL 
SANITARIANS,  INC. 


General  Fund  Statement  of  Activity 
for  the  Year  Ended  August  31,  1998 


Revenue: 


Advertising 

$  98,931 

Membership  &  Administration 

348,495 

Communication 

541,377 

Annual  Meeting 

270,948 

Workshops 

23,920 

Total  revenue 

1,283,671 

Expense: 

Advertising 

98,914 

Membership  &  Administration 

393,441 

Communication 

588,190 

Annual  Meeting 

214,443 

Workshops 

11,283 

Total  expense 

1,306,271 

Change  in  General  Fund 

$  (22,600) 

Net  Assets  as  of  8/31/98: 

General  Fund  (70,526) 

Foundation  Fund  76,498 

Restricted  Fund  49,643 


Total  net  assets 


$  55,615 


I  AM  FES 
MEMBERSHIP 

Your  benefits  will  include: 

Monthly  issues  of  Dairy,  Food 
and  Environmental  Sanitation 

A  monthly  publication  that  provides  general 
information  for  food  safety  professionals. 

Journal  of  Food  Protection 

A  scientific  journal  of  research  and  review 
papers  on  topics  in  food  science. 

lAMFES  Audiovisual  Lending  Library 

Videotapes  dealing  with  various 
food  safety  issues. 

The  lAMFES  Annual  Meeting 

Provides  attendees  with  over 
200  presentations  on  current  topics 
in  food  protection. 

Interested  individuals  can  contact: 

The  International  Association  of  Milk, 

Food  and  Environmental  Sanitarians,  Inc. 

6200  Aurora  Avenue,  Suite  200W 
Des  Moines,  Iowa  50322-2863,  U.S.A. 
Phone:  800.369.6337;  515.276.3344; 

Fax:  515.276.8655; 

E-mail:  iamfes@iamfes.org 
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ComingEvents 


JANUARY 

•  28-29,  HACCP  Verification  i 
and  Validation  —  An  Advanced  j 
Workshop,  North  Carolina  State 
University,  Raleigh,  NC.  This  work¬ 
shop  is  sponsored  by  The  Food  Pro¬ 
cessors  Institute.  The  core  of  this  pro-  i 
gram  concentrates  on  the  various  ' 
verification  activities  included  in  the 
Sixth  Principle  of  HACCP  (National 
Advisory  Committee  on  Microbio¬ 
logical  Criteria  for  Foods,  1 997).  A  ny 
food  safety  professional  in  industry, 
government  or  academia  interested  I 
in  further  developing  their  under-  | 
standing  and  skills  in  HACCP  should  j 
attend  this  workshop.  For  further  in-  j 
for mation ,  contact  FPI ,  (A  HC)  Dept . 
134,  Washington,  D.C.  20055-0134,  i 
Phone:  202.639  5954;  Fax:  202.637.  ; 
8068.  : 


95th  Convention  &  Exposition, 
San  Diego  Convention  Center,  San 
Diego,  CA.  For  more  information,  call 
703.836.3410;  Fax:  703  836.7745.  , 

•  16-18,  Kentucky  Assn,  of  j 
Milk,  Food  &  Environmental 
Sanitarians,  Inc.  Meeting,  for  i 
additional  information,  contact  John 
Summers  at  606.439.2361. 

•  23-26,  Better  Process  Con¬ 
trol  School,  University  of  California, 
Davis.  Aimed  toward  high-acid  food  | 
cannery  employees,  retort  operators,  i 
seam  closure  operator,  and  food 
processing  industry,  this  course 
examines  microbiology  of  canning,  | 
still  retorts,  aseptic  processing  and  ; 
packaging  systems.  For  registration 
call  800.752.0881,  Dept.  2406  or  530.  ; 
757.8777.  For  program  information,  | 
contact  Diane  Barrett  at  530.752. 
4800;  E-mail:  dmbarrett@ucdavis.edu. 


FEBRUARY 


MARCH 


•3-4,  1999  Food  Sanitation 
Workshop,  Doubletree  Hotel,  Mod-  i 
esto,  CA.  This  two-day  workshop  is 
designed  for  all  levels  of  personnel 
in  the  food  industry  directly  or  indi-  ! 
rectly  involved  with  sanitation.  A  sup¬ 
plier  exhibit  is  included  on  the  first  i 
day.  Contact  Dr.  Linda  Harris,  Depart-  ; 
ment  ofFood  Science  &  Technology,  j 
University  of  California,  Davis,  CA  ! 
95616;  916.754.9485;  E-maU:  Ijharris® 
ucdavis.edu. 

•  5,  Train  the  Trainer  —  Tech¬ 

niques  for  Educating  Adults  in 
Sanitation,  Doubletree  Hotel,  | 
Modesto,  CA  (limited  enrollment).  I 
Thishalf-day  workshop  will  cover  the  | 
basics  of  adult  education  theory  and 
will  provide  participants  with  the  : 
tools  to  deliver  effective  training  ses-  I 
sions.  Focus  will  be  on  sanitation  I 
training.  Contact  Dr.  Linda  Harris, 
Department  of  Food  Science  &  Tech¬ 
nology,  University  of  California,  [ 
Davis,  CA  95616;  530.754.9485;  | 
E-mail:  ljharris@ucdavis.edu.  j 

•  6-8,  United  99,  United  Fresh  ; 
Fruit  &  Vegetable  Association  i 


•  10,  Dairy  HACCP  Workshop, 
Madison,  WI.  This  one-day  workshop 
will  cover  design  and  implementation 
of  HACCP  plans  in  dairy  plants.  Eor 
additional  information,  contact  the 
Program  Coordinators  or  Dept,  of 
Food  Science,  University  of  Wiscon- 
sin-Madison,  Madison,  WI  53706- 
1565;  Phone:  608.262.3046;  Fax: 
608.262.6872. 

•  10-12,  Practical  HACCP  for 
Food  Processors,  Sponsored  by 
Silliker  Laboratories  Group,  Inc. 
Waterfront  Hilton,  Huntington  Beach. 
CA.  For  additional  information,  con¬ 
tact  Silliker  Laboratories,  Education 
Services  Dept.,  900  Maple  Road, 
Homewood,  IL  60430;  Phone:  800. 
829.7879;  708.957.7878;  Fax:  708. 
957.8405. 

•  22-24,  Principles  of  Quality 
Assurance  Seminar,  Manhattan, 
KS.  This  seminar  provides  basic  in¬ 
struction  and  examples  for  develop¬ 
ing  a  quality  assurance  program.  For 
more  information  or  io  enroll,  con¬ 
tact  AIB,  1213  Bakers  Way,  P.O.  Box 
3999,  Manhattan,  KS  66505-3999; 


Phone:  785.537.4750;  Fax:  785. 
537.1493;  Web  site:  aibonline.org. 

•  22-26,  Laboratory  Methods 
in  Food  Microbiology,  held  at 
Silliker  Laboratories’  Corporate  Re¬ 
search  Center,  Teaching  Laboratory, 
South  Holland,  IL.  For  additional 
information,  contact  Silliker  Labor¬ 
atories,  Education  Services  Dept.,  SKX) 
Maple  Road,  Homewood,  IL  60430; 
Phone:  800.829.7879;  708.957.7878; 
Fax:  708.957.8405. 

•29-1  April,  lAFIS  Annual 
Conference,  Westin  Rio  Mar  Beach 
Resort  and  Country  Club,  Rio 
Grande,  Puerto  Rico.  The  Confer¬ 
ence  Committee  has  formulated  a 
program  that  will  incorporate  the 
traditional  Conference  networking. 
Association  business,  and  well- 
known  speaker  presentations  with  an 
in-depth  look  at  the  current  business 
practices  of  member  companies,  and 
how  they  can  be  improved.  For  addi¬ 
tional  information,  contact  lAFIS, 
1451  Dolley  Madison  Blvd.,  McLean, 
VA  22101-3850;  703.76l.2600;  Fax: 
703.761.4334. 

APRIL 

•7-8,  Introduction  to  Micro¬ 
biological  Criteria  and  Sampling 
I  Plans,  Omni  Netherland  Plaza,  Cin¬ 
cinnati,  OH.  Sponsored  by  Silliker 
Laboratories  Group,  Inc.  For  addi- 
,  tional  information,  contact  Silliker 
i  Laboratories,  Education  Services 
Dept.,  SK)0  Maple  Road,  Homewood, 
IL  60430;  Phone:  800.829.7879; 
708.957.7878;  Fax:  708.957.8405. 

•8-10,  Introduction  to  Statis¬ 
tical  Methods  for  .Sensory  Eval¬ 
uation  of  Foods,  University  of  Cal- 
i  ifornia-Davis,  Davis,  CA.  This  course 
introduces  statistical  analysis  to  the 
beginning  sensory  scientist  as  well 
I  as  being  an  excellent  update  on 
:  applying  statistical  prtxredures  for  the 
experienced  professional.  For  addi- 
i  tional  information,  contact  Michael 
I  O’Mahoney  at  530.752.6389;  E-mail: 

‘  maomhony@ucdavis.edu. 
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•  12-14,  Sensory  Evaluation: 
Overview  and  Update,  University 
of  California-Davis,  Davis,  CA.  De¬ 
signed  for  both  the  beginner  and  ex¬ 
perienced  professional,  this  course 
will  give  an  overview  on  why  tests 
can  be  set  up  in  some  ways  and  not 
in  others,  enabling  the  professional 
to  modify  and  custom-design  tech¬ 
niques  specific  to  the  product  being 
tested.  For  additional  information, 
contact  Michael  O’Mahony  at 
530.752.6389;  E-mail:  maomhony® 
ucdavis.edu. 

•  13-14,  Microbiological  Con¬ 
cerns  in  Food  Plant  Sanitation  & 
Hygiene,  San  Antonio,  TX.  Spon¬ 
sored  by  Silliker  Laboratories  Group, 
Inc.  For  additional  information,  con¬ 
tact  Silliker  Laboratories,  Education 
Services  Dept.,  900  Maple  Road, 
Homewood,  IL  60430;  Phone;  800. 
829.7879;  708.957.7878;  Fax:  708. 
957.8405. 

•  19,  International  Dairy  Fed¬ 
eration  Symposium,  Convention 
Centre,  Ottawa,  Canada.  The  sympo¬ 
sium  will  deal  with  the  subject  of 
Laboratory  Accreditation  and  Profi¬ 
ciency  Testing.  For  additional  infor¬ 
mation  contact.  International  Dairy 
Federation,  Secretariat,  41  Sqaure 
Vergote,  B-1030  Bruxelles,  Belgium 


or  Fax:  32  2  733  04  13;  E-mail:  Info® 
fil-idf.org;  Web  site:  www.fil-idf.org. 

MAY 

•  3-5,  First  NSF  International 
Conference  on  Indoor  Air  Health: 
Impacts,  Issues  and  Solutions, 
Marriott  Tech  Center  in  Denver,  CO. 
This  new  conference  explores  the 
contrasting  and  complementary 
viewpoints  of  medical,  scientific, 
academic,  laboratory,  regulatory  and 
industry  forces  focused  on  critical 
indoor  air  health  issues.  For  addi¬ 
tional  information,  contact  Wendy 
Raeder  by  Phone:  734.769.8010 
ext.  205;  Fax:  734.769.0109;  E-mail: 
raeder®nsf.org. 

•6-12,  15th  International 
Trade  Fair  for  Packaging  Machin¬ 
ery,  Packaging  and  Confection¬ 
ery  Machinery,  in  Diisseldorf, 
Germany.  For  further  information, 
contact  Dusseldorf  Trade  Shows, 
Inc.,  150  N.  Michigan  Avc.,  Suite 
2920,  Chicago,  IL  60601  or  Phone: 
312.781.5180;  Fax:  312.781.5188; 
Web  Site:  www.dtsusa.com/dts/. 

•  12-14,  “Food  Irradiation  99 
Conference— The  Solution  to  the 
Food  Safety  Crisis?”,  Sheraton 


I  National  Hotel,  Arlington,  VA.  This 
I  international  conference  will  present 
I  an  examination  of  the  business  and 
i  technical  outlook  for  food  it  radiation 
!  as  a  solution  to  the  growing  global 
'  problem  of  food  safety.  For  further 
;  information,  contact  Deborah  Crom- 
i  mett.  Conference  Coordinator,  Inter- 
I  tech  Conferences,  41 1  US  Route  One, 

!  Pordand,  ME  04105  or  Phone:  207.781. 
9800;  Fax:  207.781.2150;  E-maU:  info® 
intertechusa.com  or  www.intertechusa. 
com. 

I  *24-26,  3rd  International 
i  Symposium  on  Recombined  Milk 
and  Milk  Products,  Penang,  Malay¬ 
sia.  The  symposium  will  seek  to  dis- 
i  cuss  and  review  issues  facing  the  milk 
i  recombination  industry,  the  need  for 
1  the  industry  to  keep  pace  with  the 
j  challenges  of  the  future,  and  product 
!  development  opportunities  presented 
hy  the  introduction  of  new  technolo¬ 
gies  and  emerging  markets.  For  fur¬ 
ther  information,  contact  Alison 
Johnson,  The  Secretariat,  3rd  Interna¬ 
tional  Symposium  on  Recombined 
1  Milk  and  Milk  Products,  Private  Bag 
!  1 6,  Werribee,  Victoria  Australia,  3030 
I  or  Phone:  6l  3  9742  0117;  Fax;  6l  3 
I  9742  0201;  E-mail:  alison.johnson® 
!  foodscience.afisc.csiro.au. 
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lAMFES  Booklets 


Procedures  to  Investigate  Wateitome  Illness-2nd  Edition 


Procedures  to  Investigate  Foodbome  IIlness-5th  Edition  -  In  Revision 


Procedures  to  Investigate  Arthropod-borne  and  Rodent-borne  Illness 


*Pocket  Guide  to  Dai.’V’  Sanitation  (minimum  order  of  10) 


^Before  Disaster  Strikes...  A  Guide  to  Food  Safer  in  the  Home  (minimum  order  of  10) 


Shipping  Handling  (See  Below) 


Multiple  copies  available  at  reduced  prices. 
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Booklet  Total 

3- A  Sanitary  Standards 
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Eive-year  Update  Service  on  3-A  Dairy  &  Egg  Standards 
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call  5 1 5.276.3344;  800.369.6337  (U.S.  and  Canada); 
or  fax  your  order  to  5 1 5.276.8655. 
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1  Shipping  and  Handling 

□  CHECK  OR  MONEY  ORDER  ENCLOSED 

□  MASTERCARD  □  VISA  □  AMERICAN  EXPRESS 

lAMFES  booklets 

Within  U.S. 

First  booklet . $2.00 

Each  additional  booklet . $  1 .00 

1 

1 

Exp.  Dote 

SIGNATURE 

*Guide  Booklets-per  10 . $2.50 

Outside  U.S. 

First  booklet . $4.00 

Each  additional  booklet . $1.00 

*Guide  Booklets-per  10 . $350 

3-A  Sanitary  Standards 

Within  U.S.  (each  item) . $6.25 

Outside  U.S.  (each  item) . $10.25 

PAYMENT  MUST  BE  ENCLOSED 

FOR  ORDER  TO  BE  PROCESSED 
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lAMFES 
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Prefix  (□  Prof.  □  Dr.  □  M 
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Mailing  Address _ 
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City - 
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Telephone  # _ 

E-mail _ 


□  Ms.) 
_ M.l 


Last  Name. 
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Fax  # _ 
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U.S. 
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International 

□ 

Membership  with  JFP  4  DFES  <4  ®EST 

$140.00 

$165.00 

$210.00 

□ 

^  VALUE 

(12  issues  of  the  Journal  of  Food  Protection 
and  Dairy,  Food  and  Environmental  Sanitation) 

Membership  with  DFES 

$85.00 

$95.00 

$110.00 

□ 

(12  issues  of  Dairy,  Food  and  Environmental  Sanitation) 

Sustaining  Membership 

$525.00 

$525.00 

$525.00 

□ 

(Includes  advertising  and  exhibit  discounts  and  more! 

Contact  the  lAMFES  office  for  additional  benefits) 

^Student  Membership 

JFP  and  DFES 

$70.00 

$95.00 

$140.00 

□ 

Journal  of  Food  Protection 

$42.50 

$57.50 

$87.50 

□ 

Dairy,  Food  and  Environmental  Sanitation 

$42.50 

$52.50 

$67.50 

*Full-time  student  verification  must  accompany  this  form 

TOTAL  MEMBERSHIP  PAYMENT: 

Payment  Options:  _ 

□  Check  Enclosed  □  oSii  ^  C 

Card  # _ 

Signature _ 


All  Prices  Include  Shipping  &  Handling 

$ - 

U.S.  FUNDS  on  U.S.  BANK 

(Prices  effective  through  August  31, 1999) 

Exp.  Date _ 


DO  NOT  USE  THIS  FORM  FOR  RENEWALS 
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available  in 
microform. 


University  Microfilms  International 
reproduces  this  publication  in  microform:  micro¬ 
fiche  and  16mm  or  35mm  film.  For  information 
about  this  publication  or  any  of  the  more  than 
13,000  titles  we  offer,  complete  and  mail  the 
coupon  to:  University  Microfilms  International, 
300  N.  Zeeb  Road,  Arbor,  Ml  48106.  Call  us 
toll-free  for  an  immediate  response:  800-521-3044. 
Or  call  collect  in  Michigan,  Alaska  and  Hawaii: 
313-761-4700. 
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You  know  genetics- based 

Superior  performance. 

tests  are  the  best  way  to 
assure  your  products'  safety. 

The  future  of  pathogen  testing. 


So  why  aren't  you  using  them  yet? 


No 


accurate 

one  else  is  usina  tl 


them." 


In  fact,  major  processors  of  aairy  foods,  baked 
goods,  soups,  poultry,  meat  and  others  routinely 
use  BAX''*  for  Screening  at  their  corporate 
QA  labs  and  plant  sites. 


"PCR  tests  are  hard  to  use.'' 

It's  surprising  how  easy  it  is  to  use  BAX"^  for  Screening. 
Our  proprietary  tableted  reagents  minimize  liquid 
transfers  and  hands-on  time.  Most  plant  personnel  prefer 
BAX'**  for  Screening  over  their  old  testing  methods. 


I  don't  think  they're  af^rdabie." 

Time  is  money  when  you've  got  product  waiting 
to  be  shipped.  BAX"*  for  Screening  assays  give  you  a 
clear  economic  advantage:  next-day,  definitive  results 
so  you  can  make  decisions  with  confidence.  You've 
invested  too  much  building  your  brands  to  be  caught 
with  anything  less. 


See  BAX'*  for  Screening  at  the 


1998  lAMFES  Annual  Meeting. 


for  Screening/ 
Salmonella 


PERFORMANCE  TESTED 


RESEARCH  INSTITUTE 


BAX^“  for  Screening.  Not  just  the  best 
genetics-based  tests.  The  best  tests. 

To  try  them,  call  1-800-853-6842. 

In  Europe,  call  -f44  (0)1926  404008. 
www.qualicon.com 
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The  next  generation 


E.  coll  0157:H7 


L.  monocytogenes 
Genus  Listeria. 
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and  the  Peikm-Eimer  Corporation 

Samples  of  6AX’*'  for  Screenmgi Sa/mone//a  «ere  independently  evaluated  by  the  AOAC  Research  institute  and 
were  found  to  perform  to  the  producer’s  specifications  as  stated  m  the  test  kit's  descriptive  insert  The  producer 
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